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PREFACE 


Many  instructors  in  anatomy  have  for  some  time  felt  the 
need  of  more  systematic,  more  orderly,  and  more  thorough  work 
in  the  dissecting-room.  Anatomy,  one  of  the  first  sciences  to 
be  taught  by  the  laboratory  method,  has  not  always  kept  pace 
with  her  younger  sister  sciences  in  the  advance  of  methods  of 
instruction.  A  number  of  laboratory  manuals  are,  it  is  true, 
available ;  but  it  has  been  complained  that  even  the  best  of  these 
is  unsatisfactory,  partly  on  account  of  nomenclature,  partly 
because  so  much  is  included  that  the  student  tends  to  lean 
entirely  upon  his  manual,  rather  than  to  observe  at  first  hand 
for  himself  and  to  consult  larger  text-books  and  atlases.  So 
convinced  have  some  anatomists  become  of  the  inadequacy  of 
present  manuals  that  they  have  banished  all  dissecting  guides 
from  their  laboratories,  and  insisted  upon  their  students  work- 
ing with  no  guide  whatever  except  large  atlases  and  text-books 
and  occasional  hints  from  the  instructor.  This  latter  plan  has 
worked  very  well  in  some  instances,  especially  where  men  enter- 
ing upon  the  study  of  medicine  had  previously  undergone  rigid 
laboratory  training  in  physics,  chemistry,  and  biology.  But 
even  such  men  had  to  pass  through  a  period  of  doubt,  perplex- 
ity, and  discouragement  before  they  became  independent  dis- 
sectors, and  some  of  them  completely  failed  to  do  so.  Students 
without  such  preliminary  training  in  science  are  very  apt  to 
be  utterly  lost  if  thrown  entirely  or  almost  entirely  upon  their 
own  resources,  especially  where  classes  are  large  and  more  than 
ten  students  have  to  be  cared  for  bv  one  instructor.  It  is 
believed  that  the  use  of  the  Laboratory  Manual  here  presented 
will  enable  the  good  student  to  become  an  independent  worker 
much  more  quickly  than  when  he  is  left  without  such  guidance; 
he  will  be  able  to  do  his  work  in  less  time  and  can  assure  himself 
that  he  is  doing  it  thoroughly,  using  the  Manual,  if  he  prefer, 
merely  as  a  control  of  his  work ;  at  the  same  time  the  student 
who  is  less  well-equipped  will  be  gradually  led  into  independent 
work,  to  which  he  might  otherwise  never  attain. 

There  should  be  also  a  marked  saving  of  time  and  energy  for 
the  instructor,  a  matter  of  no  little  importance  if  he  is  to  make 
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contributions  to  knowledge  by  original  investigation  in  his 
department.  There  is  no  intention,  however,  to  make  *  *  word  of 
mouth''  instruction  superfluous.  On  the  contrary,  it  is  hoped 
that  the  use  of  the  Manual  will  make  it  possible  for  the  in- 
structor to  concentrate  his  attention  upon,  and  to  give  better 
than  before,  that  particular  help  to  the  student  which  comes 
alone  through  the  personal  encounter. 

Whether  the  effort  to  find  the  golden  mean  between  the 
**  spoon-feeding"  guide,  on  the  one  hand,  and  insiiflScient  guid- 
ance, on  the  other,  has  been  successful  must  be  left  to  anatomical 
teachers  to  decide.  The  compilers  have  used  the  Manual  in 
mimeograph  form  during  the  past  year  in  the  Anatomical  Lab- 
oratory of  the  University  of  Chicago ;  instructors  and  students 
both  feel  that  it  has  been  distinctly  helpful. 

The  sequence  of  dissection  and  the  methods  of  exposing  the 
various  parts  are  those  almost  universally  adopted  in  the  better 
English  and  American  laboratories.  They  represent  the  expe- 
rience and  traditions  of  more  than  a  hundred  years  of  careful 
anatomical  work.  The  influence  of  the  Edinburgh  school  of 
anatomists  has  become  widespread,  and  the  directions  of  one 
of  the  principal  representatives  of  that  school.  Professor  D. 
J.  Cunningham,  of  Edinburgh,  as  embodied  in  his  admirable 
Manual  of  Dissection,  have  been  closely  followed  herein. 

The  Laboratory  Manual  is  not  intended  to  take  the  place  of 
a  descriptive  text-book  (see  p.  30) ;  on  the  contrary,  it  is  hoped 
and  expected  that  it  will  act  as  a  stimulant  to  the  student  not 
only  to  use  in  connection  with  it  the  best  descriptive  text-book 
and  atlas  available,  but  also  to  refer  to  various  atlases  and  text- 
books, as  well  as  original  articles  in  the  literature.  Though  it 
is  realized  that  the  average  medical  student  has  not  the  time 
to  range  far  afield,  it  would  seem  highly  desirable  that  he 
should  at  least  gain  an  idea  of  the  wide  extent  of  the  subject  and 
that  he  should  learn  that  it  is  not  all  included  between  the  covers 
of  a  dissecting  manual. 

The  nomenclature  employed  is  that  which  was  formulated  by 
the  German  Society  of  Anatomists  and  which  is  rapidly  being 
adopted  in  many  of  the  best  English  and  American  laboratories. 
There  seems  to  be  no  doubt  that  this  nomenclature  will  be  the 
prevale'nt  one  for  at  least  many  years  to  come.  The  magnificent 
atlases  of  Spalteholz  and  Toldt,  which  have  recently  been  pub- 
lished, employ  it  exclusively,  and  the  student  will  find  it  a  great 
convenience  to  have  the  terms  used  in  his  laboratory  manual 
identical  with  those  of  his  atlas.    Unfortunately,  only  one  or 
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two  of  the  most  recent  descriptive  text-books  of  systematic 
human  anatomy  by  English  writers  have  yet  adopted  this  nomen- 
clature. It  is  earnestly  to  be  hoped  that  an  advance  will  quickly 
be  made  in  this  direction  and  that  text-books  will  employ  it  uni- 
formly. Special  attention  is  drawn  to  the  fact  that  in  the  fol- 
lowing Laboratory  Manual  the  old  terms,  when  different  from 
the  new,  have  been  added  in  parentheses,  so  that  the  student 
need  never  be  embarrassed  in  finding  his  way  even  in  a  de- 
scriptive text-book  or  atlas  in  which  only  the  old  terms  are 
employed.  He  is  advised,  however,  when  purchasing  a  text- 
book to  give  preference  to  one  in  which  the  new  nomenclature 
[BNA]  is  consistently  employed. 

Indulgence  is  asked  for  misprints  and  errors  almost  certain 
to  occur  in  the  first  edition  of  a  work  including  such  an  enor- 
mous number  of  names  as  is  involved  in  a  subject  like  human 
anatomy.  Should  the  Manual  find  enough  friends  to  make  a 
second  edition  desirable,  many  improvements  can  doubtless  be 
made,  and  suggestions  from  instructors  and  students  of  anatomy 
will  be  cordially  welcomed. 

The  Manual  contains  about  300  illustrations,  of  which  a 
special  index  is  given.  The  drawings  and  plates  represent  in 
a  very  satisfactory  way  the  most  important  structures  of  the 
body.  These  illustrations  have  been  chosen  to  serve  as  a  valu- 
able atlas  to  students  who  feel  that  they  cannot  afford  to  buy 
one  of  the  more  expensive  atlases  like  those  of  Spalteliolz  and 
Toldt.  On  the  other  hand,  students  who  own  Spalteholz's  At- 
las, the  one  especially  recommended  for  use  in  connection  with 
this  Manual,  will  find  that  the  illustrations  have  been  selected 
with  the  special  aim  of  supplementing  those  of  Spalteholz,  and 
that  they  will  prove  a  valuable  addition  to  the  latter. 

The  Anatomical  Atlas  of  Toldt,  from  which  many  of  the 
illustrations  in  this  Manual  have  been  borrowed,  can  be  very 
highly  recommended;  every  student  who  can  afford  to  do  so 
should  purchase  it  for  his  library. 

Chicago,  October  1,  1904. 
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INTRODUCTION 


The  anatomical  laboratory  has  the  longest  history  of  all  the 
medical  laboratories.  The  student  has  the  experience  of  hun- 
dreds of  years  to  draw  upon.  The  best  methods  of  isolating 
the  various  structures  have  been  worked  out  and  certain  rules 
for  dissection  have  been  formulated;  the  student  will  do  well 
to  familiarize  himself  with  these  as  early  in  his  course  as  pos- 
sible. 

Careful,  practical  work  in  the  dissection-room  is  the  only 
means  the  medical  student  has  of  obtaining  an  indei>endent  view 
of  the  gross  structures  of  which  the  human  body  is  composed. 
Text-books,  atlases,  demonstrations,  and  lectures  are  useful  aids, 
helpful  in  exciting  interest,  and  favorable  to  the  acquisition  of 
powers  of  description  and  illustration;  but  the  main  part  of 
the  work  in  anatomy  should  consist  of  the  student's  personal 
observation.  He  should  learn  to  see  what  comes  under  his  eve. 
He  should  trv  bv  his  own  independent  activitv  to  see  all  that  is 
there,  for  the  student  who  learns  to  see  only  what  he  is  told  to 
see  or  what  is  pointed  out  to  him  will  be  spoiled  for  the  study 
and  practice  of  medicine. 

Many  students  in  the  past  liave  entered  the  dissecting-room 
with  an  utter  lack  of  inclei)endent  power  of  observation,  of  ex- 
amination, and  of  description,  and  yet  these  three  qualities  are 
absolutely  necessary  for  the  man  who  is  to  engage  successfully 
in  the  practice  of  medicine.  While  it  is  to  be  hoped  that  the 
advance  in  the  requirements  for  admission  to  professional 
schools,  leading  as  it  does  to  obser\'ational  work  in  |)hysics, 
chemistry,  and  biologj-  preliminary  to  the  work  of  the  medical 
course,  will  bring  the  students  to  our  laboratories  of  anatomy 
better  prepared  than  hitherto  for  the  independent  obser\'ation 
of  anatomical  structures,  there  can  still  be  but  little  doubt  that 
many  students  will  learn  how  really  to  study  and  obser\'e  first 
in  the  dissecting-room.  Plow  important  it  is  that  the  habits 
formed  at  this  early  period  of  the  professional  course  should 
be  such  as  will  be  of  value  to  the  student  later,  such  as  he  would 
desire  to  have  throughout  his  professional  career!  If  he  have 
learned  to  be  exact  and  steady,  systematic  and  thorough,  cleanly 
2  '      "  17 
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and  artistic,  in  his  work  in  the  dissecting-room,  how  much  better 
for  him  than  if  at  the  outset  of  his  career  he  become  satisfied 
with  superficial  observation,  with  interrupted  and  irregular 
activity,  with  disorder  and  uncleanliness !  The  habits  formed  in 
the  anatomy  building  have  their  effect  upon  the  whole  life  of  the 
physician. 

Moreover,  the  very  first  dissection  may  be  all-important  as 
regards  the  subsequent  dissections.  He  who  fails  in  his  earliest 
dissection  to  acquire  the  habit  of  working  according  to  a  definite 
method  seldom  learns  later  to  become  an  exact,  quick,  and  careful 
dissector.  It  is  almost  hopeless  to  try  to  make  a  man  do  exact 
and  clean  work  in  the  dissecting-room  after  he  has  once  formed 
inaccurate  and  dirty  habits.  The  student  in  the  beginning 
should  aim  not  so  much  at  rapidity  as  at  method.  When  he  has 
once  formed  the  habit  of  proceeding  always  according  to  a  care- 
ful method,  the  rapidity  will  quickly  follow. 

It  is  sometimes  asked,  **  Why  should  the  medical  student 
spend  so  much  time  and  take  so  much  pains  in  making  a  careful 
and  beautiful  dissection!  Is  it  not  time  wasted  to  work  out  the 
smaller  branches  of  the  nerves  and  blood-vessels!''  Expe- 
rienced teachers  who  require  thorough  work  are  not  disturbed 
by  such  inquiries.  Those  who  have  had  the  best  opportunity 
for  judging  assert  that  it  is  only  when  a  man  succeeds  in  making 
a  fine  dissection  that  he  gains  an  interest  and  pleasure  in  an 
occupation  which  may  not  at  first  be  attractive  to  him.  Further, 
the  importance  of  working  out  the  fitoer  structures  lies  not 
always  so  much  in  the  actual  knowledge  of  these  structures 
gained  by  the  student,  as  in  the  acquisition  of  the  habit  of  thor- 
oughness of  observation  and  investigation.  The  medical  student 
who  in  the  dissecting-room  dissects  out  only  the  main  trunks  of 
the  vessels  and  nerves,  or  onlv  the  structures  which  at  the 
moment  seem  to  physicians  and  surgeons  of  greatest  practical 
import,  is  likely  as  a  clinician  to  be  satisfied  with  the  detection 
of  the  more  obvious  and  superficial  symptoms,  to  the  overlooking 
of  the  less  prominent  symptoms  and  the  more  obscure  physical 
signs.  The  thorough  dissector  is  much  more  likely  later  to 
become  a  finely  discriminating  physician  and  an  effective  pro- 
gressive surgeon.  Again,  if  a  dissector  permit  himself  to  expose 
structures  roughly,  to  isolate  them  incompletely,  and  to  clean 
them  imperfectly,  so  that  his  dissection  becomes  indistinct,  bad- 
smelling,  and  repulsive-looking,  he  will  quickly  lose  interest  in 
his  work,  slice  the  part  desperately,  neglect  it,  stay  away  from  it, 
and  fail  utterly  to  benefit  by  it.    Each  student  should,  therefore. 
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at  the  beginning,  err,  if  at  all,  upon  the  side  of  over-exactness 
and  over-carefulness  in  the  use  of  instruments,  in  the  methods 
of  handling  anatomical  objects,  and  in  the  isolation  of  the  details 
of  structure.  He  should  at  first  force  himself  to  follow  estab- 
lished rules  and  regulations  rigidly ;  if  desirable,  later  on  in  his 
work  he  may  allow  himself  more  latitude.  He  should  aim  to 
make  his  dissection  such  that  he  may  at  any  moment  and  without 
embarrassment  turn  it  over  to  an  instructor  who  may  wish  to 
deliver  a  lecture  on  the  part ;  he  should  aim  to  do  his  work  so 
carefully  that  an  artist  may  satisfactorily  make  a  drawing  of  it 
to  illustrate  a  text-book. 

While  a  large  portion  of  the  student's  time  in  the  early  part 
of  the  dissection  is  occupied  with  the  technique  of  the  work, 
learning  how  to  find  the  various  structures  and  to  demonstrate 
them  properly,  he  should  not  forget  that  the  mere  mechanical 
side  of  the  work,  important  as  it  is,  is  not  the  only  side.  It  is 
necessary  that  he  should  also  study  the  structures  carefully, 
learn  their  names,  examine  their  relations,  and,  above  all,  under- 
stand their  significance.  Atlases,  text-books,  models,  and  moist 
and  dry  preparations  should  be  assiduously  used  in  connection 
with  the  dissection  of  the  part,  if  the  student  is  to  acquire  in  the 
anatomical  laboratory  the  knowledge  and  skill  which  it  is  de- 
sired that  that  laboratory  shall  give  him  at  the  beginning  as  a 
basis  for  his  other  medical  studies. 


INSTRUMENTS   NEEDED. 

Each  student  should  provide  himself  with  a  good  set  of  dis- 
secting instruments  made  by  a  reliable  manufacturer.  They 
should  be  made  of  good  steel,  properly  tempered  and  well 
ground.  It  is  false  economy  to  buy  cheap  instruments  or  to 
secure  a  set  at  second  hand.  The  quality  of  the  student's  work 
will  be  much  influenced  by  the  kinds  of  instruments  he  uses  and 
the  state  in  which  he  keeps  them.  A  good  set  of  dissecting  in- 
struments will  not  cease  to  be  valuable  to  the  medical  student 
when  he  finishes  his  dissection,  but  will  be  found  convenient  for 
many  purposes  during  his  subsequent  practical  life. 

The  sets  supplied  by  the  manufacturers  vary  greatly  in  ex- 
tent and  quality,  and  the  student  may  find  it  advantageous  to 
make  up  a  set  for  himself,  choosing  the  individual  instruments 
from  stock,  rather  than  to  purchase  any  regular  dissecting-case 
offered.    As  a  minimum  the  student  should  possess :  ' 
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1.  One  cartilage-knife  (with  bellied  blade). 

2.  Three  dissecting  scalpels  with  bellied  blades,  one  large,  one  of  medium 

size,  and  one  small. 

3.  Two  dissecting  scalpels  with  straight  edges  and  sharp  points,  one  long 

and  one  short. 

4.  One  pair  of  medium-sized  scissors. 

5.  One  pair  of  small  scissors. 

6.  One  blunt  probe  (Mall's). 

7.  One  large  dissecting  forceps. 

8.  One  tubulus  or  blowpipe. 

9.  One  sound  (fishbone  or  metal). 

10.  One  good  curved  needle  and  sutures. 

11.  One  good  razor-strop. 

12.  A  medium-sized  sponge. 

Other  instruments,  including  mallet  and  chisels,  saws,  rhachi- 
otome,  myelotome,  enterotomes,  and  bronchial  scissors,  will  be 
supplied  by  the  laboratory. 

The  student  may  find  it  desirable  to  have  more  scalpels  than 
are  required  above ;  if  so,  he  will  find  it  best  to  have  more  belly- 
bladed  knives  than  knives  with  straight  edges. 

When  purchasing  forceps,  the  greatest  care  should  be  ex- 
ercised, for  it  is  rare  to  find  properly  constructed  samples.  The 
branches  should  be  relatively  strong,  not  too  flimsy;  on  closing 
they  should  come  together  almost  with  the  weight  of  the  thumb 
and  finger,  as  nothing  grows  more  tiresome  than  forceps  which 
are  too  stiff  to  close  easily.  Forceps  with  well-worked-out  points 
should  be  chosen,  so  that  they  will  grasp  fine  structures  with  cer- 
tainty.   The  points  should  not  slide  over  one  another  on  closing. 

CARE   OF   INSTRUMENTS. 

The  best  instruments  are  quickly  ruined  where  no  care  is 
taken  to  prevent  injury  or  deterioration.  If  scalpels  and  forceps 
are  permitted  to  fall  frequently  to  the  floor,  or  if  cutting  instru- 
ments are  thrown  carelessly  in  contact  with  other  instruments, 
their  value  as  dissecting  implements  rapidly  diminishes. 

Knives  should  be  kept  sharp  and  smooth-cutting.  This  is 
absolutely  necessary  if  the  student  is  to  do  good  work,  for  it  is 
impossible  to  dissect  neatly  and  quickly  with  dull  knives.  The 
strop,  if  used  at  short  intervals, — say,  every  ten  or  fifteen  min- 
utes,— ^will  keep  a  smooth-cutting  edge  on  a  sharp  knife  and 
increase  its  power  of  penetration.  A  knife  properly  sharpened 
and  preserved  from  gross  injury  may  be  kept  in  good  condition 
for  a  long  time  without  honing  or  grinding  if  it  be  properly  and 
frequently  stropped. 
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When  a  knife  becomes  dulled  and  stropping  is  no  longer  suffi- 
cient to  renew  its  edge,  it  should  be  honed.  So  few  men  learn 
how  properly  to  hone  a  knife  that  it  has  been  questioned  whether 
students  had  better  attempt  it  themselves  or  turn  their  scalpels 
over  to  an  instrument-maker  to  be  honed.  Still,  as  one  needs  also 
to  know  how  to  keep  a  microtome-knife  in  repair,  it  is  an  advan- 
tage to  learn  to  do  the  honing  one's  self.  A  good  oil-stone  or  Ar- 
kansas stone  is  necessary.  The  knife,  held  obliquely,  is  drawn 
to  and  fro  with  the  edge  in  advance,  the  stroke  extending  from 
the  heel  along  the  whole  length  to  the  toe  of  the  blade.  Ex- 
perience under  some  one  wlio  is  skilled  is  very  desirable,  that  one 
may  know  the  exact  angle  of  inclination  to  employ,  and  the  point 
when  the  blade  has  been  sufficiently  honed,  for  after  a  time  a 
continuance  of  the  honing  only  does  harm.  Much  skill  and  ex- 
perience are  required  to  get  exactly  the  right  thinness  of  edge. 
It  is  to  be  borne  in  mind  that  dissecting  knives  ought  not  to  be  so 
thin  as  a  surgical  knife,  where  quick  penetration  is  all-important 
and  the  knife  is  to  be  used  only  for  a  short  period,  for  such 
knives  are  quickly  dulled. 

After  repeated  honing  a  knife  may  lose  all  its  thin  edge ;  it 
should  then  be  ground. 

The  student  should  avoid  injuring  his  scalpels  by  cutting 
against  bone  or  the  end  of  the  forceps.  It  is  well  to  keep  one 
coarse  knife  especially  for  cutting  near  the  bone  or  through 
calcified  tissues. 

All  instruments  should  be  cleaned  and  rubbed  thoroughly 
dry  before  they  are  put  away  at  the  end  of  a  day's  work.  If  a 
dissection  has  been  completed  and  the  instruments  are  to  be 
laid  aside  for  some  time,  they  should  be  boiled  for  ten  minutes 
in  a  one  per  cent,  solution  of  sodium  carbonate,  thoroughly  dried, 
and  lightly  coated  with  clean  vaseline.  This  sterilizes  them  com- 
pletely and  helps  to  prevent  rust. 

USE   OF   INSTRUMENTS. 

Scalpel. — One  of  the  most  important  things  for  the  student 
to  learn  in  technique  is  the  use  of  the  convex  or  belly-bladed 
scalpel.  This  blade  has  a  long  cutting  edge,  and  is  employed  for 
making  large  cuts  or  for  cutting  large  surfaces ;  it  is  unsuited 
for  small,  careful  cuts  or  for  dissecting  in  angles  or  in  the  depth. 
The  convex  scalpel  is  used  chiefly  in  dissecting  the  skin,  fascia, 
and  muscles,  and  in  general  where  large  incisions  are  to  be 
made  and  the  work  is  relatively  gross.  In  the  dissection  of 
vessels  and  nerves,  on  the  other  hand,  the  larger  belly-bladed 
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scalpels  should  never  be  used;  even  the  smallest  ones  must  be 
very  carefully  employed  for  such  dissection,  or  important  struct- 
ures will  be  injured. 

The  scalpel  with  the  straight  edge  and  sharp  point  has  a  use 
entirely  different  from  that  of  the  belly-bladed  knife.  Although 
the  blade  of  the  knife  with  the  straight  edge  may  be  quite  long, 
one  uses  only  the  point  of  the  knife  in  dissection ;  the  action  of 
such  a  knife  is,  therefore,  much  more  limited  than  is  that  of  the 
belly-bladed  scalpel,  and  it  should  be  used  in  making  only  the 
smaller,  less  extensive  cuts.  Students  are  frequently  seen  try- 
ing unsuccessfully  to  make  large  incisions  with  such  knives, 
especially  when  their  convex  blades  are  dull.  The  scalpel  with 
straight  edge  and  sharp  point  is  especially  valuable  in  the  dis- 
section of  the  viscera,  sense  organs,  blood-vessels,  and  nerves. 
It  may  well  be  employed  whenever  a  small,  careful  cut  is  to  be 
made,  and  it  will  be  found  of  the  greatest  convenience  when  the 
student  is  working  in  corners  or  in  deep  fossae. 

The  dissector  should  early  learn  the  right  way  to  hold  a  scal- 
pel. The  manner  of  holding  in  the  dissecting-room  is  quite 
different  from  that  in  the  autopsy-room  of  the  pathologist.  In 
the  former  case  and  in  surgical  work  the  knife  is  to  be  held  '*  like 
a  pen,"  between  the  thumb  and  the  first  two  fingers,  the  handle 
of  the  scalpel  pointing  obliquely  upward.  In  the  post-mortem 
room  the  pathologist  usually  holds  his  knife  **  in  his  fist,"  the 
handle  of  the  scalpel  being  raised  only  slightly  above  the  level 
of  the  blade  and  resting  in  the  palm  of  the  hand.  The  only  time 
the  dissector  in  the  laboratory  of  human  anatomy  is  permitted 
to  hold  the  knife  *'  in  his  fist"  is  when  he  makes  a  long  incision 
through  tough  skin ;  in  all  other  circumstances  the  knife  should 
be  held  *  *  like  a  pen. ' ' 

The  thumb,  index  and  middle  fingers  should  alone  be  used  in 
holding  the  knife  *'  like  a  pen."  The  ring-finger  should  not  be 
permitted  to  touch  the  knife,  no  matter  how  much  the  dissector 
is  inclined  thereto.  Only  by  following  this  rule  can  the  anatomi- 
cal workman  secure  the  necessary  freedom  and  acquire  the  deli- 
cacy of  movement  requisite  to  good  work.  The  ring-fitoger  and 
the  little  finger  will  be  found  very  useful  in  making  tissues  tense, 
in  retracting  tissues,  or  in  displacing  them  to  the  side. 

The  scalpel  should  be  grasped  by  the  thumb  and  fingers  at 
about  the  junction  of  blade  and  handle,  certainly  not  high  up  on 
the  handle,  certainly  not  far  down  on  the  blade.  In  making 
careful  cuts  the  hand  should  be  supported  upon  its  ulnar  margin. 
This  support  permits  of  greater  precision ;  the  cut  desired  may 
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be  made  with  sureness  and  steadiness  and  without  anxiety.  The 
student  should  keep  his  finger-joints  nimble,  and  should  practise 
to  acquire  increased  mobility  of  these  joints.  The  skill  gained 
in  the  use  of  instruments  in  the  dissecting-room  may  be  of  great 
value  in  subsequent  surgical  practice. 

The  importance  of  having  several  belly-bladed  knives  and 
several  knives  with  straight  edges  has  been  referred  to  above. 
No  good  dissector  cares  to  use  the  same  knife  for  working  out 
skin,  vessels,  muscles,  nerves,  etc.  There  should  be  a  *'  division 
of  labor"  among  scalpels.  Hard,  firm,  tough  tissues  should  be 
cut  through  only  with  the  cartilage-knife  or  with  a  duller  scalpel. 

Forceps. — These  should  be  held  in  the  left  hand,  **  like  a 
pen,"  between  the  thumb  and  first  two  fingers,  the  ring-finger 
and  little  finger  being  reserved  for  the  support  of  the  hand  an<J 
never  permitted  to  touch  the  instrument.  The  forceps  should 
never  be  held  *  *  in  the  fist. ' '  They  should  be  grasped  about  the 
middle,  not  too  high  up,  and  the  fingers  should  not  be  cramped, 
otherwise  the  hand  tires  too  quickly.  The  support  of  the  hand 
on  its  ulnar  margin  by  means  of  the  little  finger  and  the  ring- 
finger  is  important,  as  it  helps  to  make  the  work  more  exact  and 
more  certain. 

Scissors, — These  should  be  grasped  by  the  thumb  and  middle 
finger.  The  scissors  are  generally  used  where  the  parts  to  be 
cut  through  are  soft,  yielding,  and  easily  displaceable  and  do 
not  offer  much  resistance  to  the  edge  of  the  knife.  Scissors  are 
much  employed  by  many  dissectors  in  the  study  of  the  viscera 
and  of  the  blood-vessels.  They  are  especially  valuable  in  fol- 
lowing out  through  loose  connective  tissue  or  fat  the  finer 
branches  of  arteries  and  veins,  which  might  be  more  easily  cut 
if  the  knife  were  used.  Like  the  straight-edged  scalpel  with  a 
sharp  point,  scissors  are  useful  in  cutting  in  angles  or  corners 
and  in  deep  places.  Fat  held  in  the  forceps  can  be  most  easily 
removed  with  scissors.  Very  fine  scissors  are  useful  in  the  dis- 
section of  delicate  nerves  and  of  the  small  muscles  of  the  face 
and  orbit,  but  in  general  scissors  are  little  suited  to  the  dissec- 
tion of  muscles  and  nerves. 

Probe. — The  flimsy  probes  usually  supplied  in  dissecting  sets 
are  of  but  little  use  and  should  be  discarded.  The  firm  probe 
devised  for  use  in  Baltimore  bv  Professor  Mall  is  the  best  one 
available.  Many  students  do  a  very  large  part  of  their  dissec- 
tion with  this  probe.  It  is  especially  useful  for  the  beginner, 
who  is  afraid  of  destroying  important  structures  with  the  knife. 
The  '*  blunt  dissection"  which  the  probe  permits  of  insures  the 
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working  out  of  many  structures  which  would  otherwise  be  cut 
away.  In  using  the  dissecting-probe  the  least  force  necessary 
to  the  purpose  should  be  brought  into  play,  the  strength  of  the 
tissues  being,  as  it  were,  continually  tested,  and  the  loose  tissue 
between  the  definite  structures  being  gently  removed  by  repeated 
light  strokes  instead  of  by  a  few  strong  sweeps  of  the  probe. 
*'  Wear  away  rather  than  tear  away!^^  This  will  avoid  giving 
the  muscles  a  ragged  appearance  and  will  also  preserve  many 
small  and  delicate  structures  which  would  otherwise  be  lost. 

There  is  danger,  however,  of  over-use  of  the  method  of  blunt 
dissection  with  the  probe.  It  is  highly  important  that  the  stu- 
dent should  gain  skill  with  the  scalpel,  and  this  he  can  do  only 
by  constant  practice  with  it.  Again,  where  the  probe  is  used 
instead  of  the  scalpel,  it  is  not  possible  to  make  so  clean  a  dissec- 
tion as  the  student  should  require  of  himself.  The  structures  are 
left  ragged,  and  the  artistic  sense  of  the  dissector  remains  unde- 
veloped, or,  if  developed,  is  offended. 

PRESERVATION   OF   THE   PART. 

A  large  portion  of  the  pleasure  in  his  work  and  of  the  benefit 
to  be  derived  from  it  will  be  lost  if  the  student  neglects  to  take 
proper  care  of  the  part  while  he  is  dissecting  it  and  during  the 
intervals  between  the  periods  of  dissection.  If  a  part  be  allowed 
to  become  dirty,  if  it  be  permitted  to  dry  up,  or  if  it  become  foul, 
the  student  will  lose  interest  in  it,  will  tire  of  it,  and  will  inevi- 
tably neglect  it.  If  the  part  has  been  well  preserved  in  the  first 
place,  its  preservation  after  arrival  in  the  dissection-room 
depends  entirely  upon  the  student.  If  he  handle  it  properly  and 
protect  it  carefully,  he  can  keep  it  in  prime  condition  until  the 
dissection  has  been  completed. 

Drying  of  the  part  is  the  greatest  of  all  dangers.  The 
moment  the  tissues  become  dry,  knives  are  dulled  in  dissecting 
them  and  it  quickly  becomes  impossible  to  isolate  the  finer  struct- 
ures, which,  moreover,  lose  their  natural  color  and  form.  In 
addition,  the  part  grows  repulsive  to  sight. 

The  skin  of  the  cadaver  is  one  of  the  best  protectives  against 
drying.  Skin  when  removed  should  always  be  kept  as  a  covering 
for  the  part.  When  the  dissection  is  put  away  at  the  end  of  a 
working  period,  it  should  be  wrapped  carefully  in  the  integu- 
ment, which  should  be  securely  fastened  by  tying  or  pinning  it 
in  place.  Some  careful  dissectors  take  the  trouble  to  secure 
cutaneous  flaps  in  position  by  stitches  each  time  the  part  is  put 
awav. 
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In  addition,  the  part  should  be  thoroughly  wrapped  in  gauze 
or  cheese-cloth  saturated  with  a  three  per  cent,  solution  of  car- 
bolic acid  or  other  preserving  fluid  and  held  in  place  by  twine. 
It  is  convenient  to  have  a  large  quantity  of  the  preserving  fluid 
in  a  tub  in  the  dissecting-room,  out  of  which  the  wrappings  may 
be  wrung  by  hand  or  by  a  laundry  wringer.  The  gauze  or  cheese- 
cloth should  be  folded  into  a  convenient  shape  and  size. — a  few 
inches  longer  than  the  part  to  be  covered  and  about  eighteen 
inches  wide.  After  being  moistened  in  the  preservative  fluid,  it 
may  be  wrapped  about  the  part  and  secured  by  tapes  or  twine. 
Such  a  covering  is  readily  and  quickly  removed  when  the  part 
is  required  for  work.  It  is  also  very  useful  for  covering  such 
portions  as  are  not  immediately  under  dissection  or  study.  As 
an  additional  protection  against  drying,  a  piece  of  oil-cloth, 
about  a  foot  square,  is  advisable  for  the  hand,  foot,  and  face. 

As  soon  as  possible  after  the  cadaver  is  placed  on  the  table, 
the  student  should  take  charge  of  his  part,  wrap  it  up,  and  attach 
to  it  a  label  bearing  his  name. 

Not  only  in  the  intervals  between  the  dissection  periods,  but 
also  during  working  hours,  care  should  be  taken  to  prevent  dry- 
ing. Parts  not  in  actual  use  should  be  kept  covered,  for  even 
two  hours'  exposure  causes  drying  which  deteriorates  the  mate- 
rial. The  portion  of  the  dissection  actually  being  worked  upon 
should  be  moistened  occasionally  with  a  wet  sponge.  The  best 
results  are  attainable  only  if  the  material  be  kept  in  good  condi- 
Hon;  it  is  not  possible  to  restore  dried-out  material  to  as  good 
condition  as  it  was  in  before  drying  or  partial  drying.  Especial 
care  should  be  taken  to  protect  parts  belonging  to  students  not 
present. 

The  cadaver  should  be  kept  raised  on  dissecting-blocks,  so  as 
to  allow  free  drainage  away  of  the  fluids  which  otherwise  cause 
the  under  parts  to  become  macerated  and  offensive.  The  drain- 
pipe in  the  centre  of  the  table  must  be  kept  unobstructed. 

Cleanliness  about  the  dissection-table  should  be  cultivated. 
Bits  of  fat  and  connective  tissue  which  are  removed  should  never 
be  allowed  to  contaminate  the  wrappings  of  the  part  or  the  table 
itself.  They  should  be  collected  on  a  piece  of  paper  or  cloth  and 
then  thrown  into  the  refuse-pail.  The  student  should  leave  his 
dissection  and  the  dissection-table  in  perfect  order  and  condition 
at  the  close  of  each  dav's  work.  A  little  care  exercised  in  the 
formation  of  orderly  and  cleanly  habits  at  this  period  of  his 
development  will  be  of  great  service  to  the  student  in  his  sub- 
sequent work. 
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CLOTHING. 

The  better  methods  of  preserving  the  ^material  for  dissection 
prevalent  nowadays  have  removed  some  of  the  unpleasant  feat- 
ures of  the  occupation.  It  is  not  possible,  however,  to  avoid  all 
odor  or  all  contamination,  and  the  student  should,  therefore,  go 
to  the  dissecting-room  clad  in  a  manner  which  will  permit  him 
to  work  freely  and  without  constant  worry  lest  his  clothing  come 
into  contact  with  the  material.  Hence  it  is  necessary  to  have  an 
old  coat  to  be  kept  for  use  in  the  dissecting-room  only,  and  it  is 
preferable  to  change  the  whole  suit  on  entering  and  on  leaving 
the  room.  As  a  roomful  of  men  garbed  in  old  coats  is  not  a 
pleasing  spectacle,  it  is  the  custom  in  modern  anatomical  labora- 
tories to  wear  white  cotton  gowns  over  all.  The  student  should, 
therefore,  provide  himself  with  three  such  gowns,  so  that  he  may 
always  have  the  soiled  ones  laundered  while  the  clean  one  is 
being  worn.  Gowns  other  than  white  should  be  avoided,  as 
should  the  various  oil-cloth  sleeves  and  aprons  formerly  so  much 
used.  No  inconsiderable  part  of  the  depressing  influences  of 
the  old-time  dissecting-room  consisted  of  the  dirty  floors,  the 
untidy  tables,  the  tobacco-smoke,  the  spittoons,  the  oil-cloth 
sleeves  and  aprons,  and  the  multicolored  or  checked  gowns. 

Dissection  is  a  serious  task,  requiring  much  energy  and  en- 
durance. Under  the  best  conditions  the  student  tires  all  too 
quickly.  It  is  important,  therefore,  that  the  sanitary  conditions 
of  the  room  be  the  best  possible,  that  as  comfortable  a  position 
as  practicable  be  assumed  in  dissecting,  that  the  dress  be  one 
which  while  externally  uniform  throughout  the  room  will  permit 
of  the  greatest  freedom  in  work,  and  that  all  depressing  in- 
fluences be  as  far  as  possible  removed. 

DRAWING   IN   GROSS   ANATOMY. 

The  student  should  not  try  to  draw  all  that  he  sees,  but  only 
so  much  as  is  important  in  the  stage  represented.  He  should 
limit  the  contents  of  each  picture  to  what  can  be  shown  clearly, 
and  try  to  avoid  unimportant  detail. 

The  drawing  is  to  be  made  large  enough  to  show  clearly  all 
that  it  contains.  In  general,  it  should  be  as  large  as  the  size  of 
the  drawing-paper  will  permit,  allowing  for  the  legend.  It  is 
well  to  make  the  drawing  on  a  definite  scale,  and  to  record  on  it 
the  proportion  which  the  size  of  the  picture  bears  to  the  natural 
size,  using  a  fraction  to  express  this, — e.g.,  Vs?  Va?  Vi>  Vi»  ^^ 
whatever  the  scale  is. 
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The  drawing  should  always  be  '*  placed"  carefully,  so  that 
it  will  not  be  too  near  either  side,  the  top,  or  the  bottom  of  the 
page.  Space  must  be  reserved  for  the  legend.  The  drawings 
ought  not  to  be  crowded:  one  on  a  page  is  usually  all  there  is 
room  for,  and  only  one  side  of  the  paper  should  be  used.^ 

The  gross  features  should  first  be  attended  to,  the  general 
direction  of  the  lines  which  bound  the  structures,  representing 
position,  size,  general  shape,  and  proportions,  being  sketched  in. 
These  lines  ought  to  be  made  as  near  right  as  possible  without 
taking  an  undue  amount  of  time.  The  finished  drawing  will  be 
correct  and  satisfactory  relatively  to  the  accuracy  of  this  pre- 
liminary, general  sketch. 

The  details,  proceeding  from  larger  to  smaller,  are  to  be 
drawn  next.  Usually  much  detail  is  not  only  unnecessary  but 
even  objectionable.  The  endeavor  to  get  too  much  detail,  and 
to  get  it  without  first  attending  to  the  general  features,  is  almost 
the  sole  cause  for  the  common  remark,  *'  I  can't  draw  and  never 
shall  be  able  to!"  Any  one  who  can  write  can  draw,  and,  by 
observing  the  right  method  and  the  proper  sequence,  can  make 
drawings  that,  are  useful  and  valuable. 

The  pencil  should  be  medium  soft;  HB  is  the  most  useful 
grade.  The  lines  should  be  drawn  on,  not  into,  the  paper,  and 
this  requires  lightness  of  touch.  The  pencil  point  is  to  be  kept 
long  and  sharp,^  so  that  it  will  mark  readily  and  make  a  fine  line 
that  can  be  seen  while  it  is  being  made.  The  strength  (that  is, 
width  and  blackness)  of  the  various  lines  in  the  finished  drawing 
should  be  proportionate  to  the  relative  importance  of  the  struct- 
ures which  they  represent.  The  term  *'  relative  importance" 
has  reference  here  not  to  anatomical  or  physiological  value,  but 
to  interest  in  the  picture :  the  things  in  the  picture  that  give  it 
a  name  are  the  things  of  greatest  relative  value  in  that  picture. 

In  labelling  '*  print"  the  names  neatly,  preferably  with  ink. 
If  there  be  difficulty  in  making  the  words  straight  and  horizontal, 
light,  horizontal  lines  may  be  ruled  for  guides;  these  can  after- 
wards be  erased.  No  attempt  should  be  made  to  form  the  letters 
exactly  like  printed  (press)  type,  but  a  free  style  is  to  be  used. 

The  pointing  lines,  either  dotted  or  unbroken,  should  be  ruled 
with  a  sharp  pencil.    This  differentiates  them  from  the  lines  of 


*  The  right  side  of  the  drawing-paper  should  always  be  used.  The  wrong 
side  (when  only  one  side  is  for  use)  is  dimpled  so  as  to  look  as  if  impressed 
with  cotton  or  linen. 

'A  piece  of  sand-paper  glued  to  a  strip  of  wood  is  handy  for  this. 
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the  drawing.  It  is  sometimes  well  to  mark  the  exact  termination 
of  the  line  by  a  small  cross. 

The  name  of  the  drawing  in  larger  letters  may  be  placed  at 
the  head  or  at  the  foot  of  the  page.  The  view-point,  scale,  and 
date  should  also  be  given.  Each  sheet  of  the  drawings  should 
be  initialed  for  identification,  the  initials  being  placed  where 
they  cannot  be  clipped  off. 

Actual  representation  of  an  object  is  limited  to  the  two  dimen- 
sions of  a  plane.  The  third  dimension  of  solid  bodies  is  ex- 
pressed by  perspective,  which  is  made  up  of  several  factors, 
chiefly  (a)  binocular  vision,  (&)  aerial  perspective,  (c)  foreshort- 
ening, (d)  sequence  of  objects,  (e)  chiaroscuro,  or  relation  of 
light  and  shade. 

The  part  played  by  binocular  vision  is  of  use  only  in  stereo- 
scopic pictures.  Laboratory  drawing  is  limited  almost  wholly 
to  representation  of  things  as  seen  by  one  eye. 

Foreshortening  refers  to  apparent  size  and  shape  of  objects 
(or  surfaces)  as  dependent  on  position  and  distance.  Ordinarily 
we  do  not  take  cognizance  of  it  at  all,  or  only  partially.  It  may 
be  made  evident  in  several  ways, — as,  by  inverting  the  head  and 
looking  at  things  upside  down ;  by  looking  at  them  in  a  mirror 
and  regarding  the  images  as  situated  on  its  surface ;  or  by  inter- 
posing a  transparent  plane  object  (wire  netting  or  glass — e.g., 
window-pane)  between  the  eye  and  the  object,  perpendicular  to 
the  line  of  vision,  and  regarding  the  lines  as  projected  forward 
and  drawn  on  this  surface  in  one  plane.  To  get  a  foreshortened 
drawing  it  is,  then,  only  necessary  to  copy  on  paper  the  lines  as 
thus  seen;  or  they  may  be  traced  with  crayon  or  India  ink  on 
the  mirror,  net,  or  glass  itself. 

Objects  that  are  partly  hidden  by  nearer  objects  are  thereby 
shown  to  be  more  distant  than  the  latter. 

Aerial  perspective,  affecting  color,  distinctness  of  detail,  etc., 
is  of  importance  only  when  the  distances  are  considerable,  as  in 
landscape,  and  need  not  be  discussed  here. 

The  shading  is  self-evident.  It  is  due  to  the  amount  of  light 
reflected  to  the  eye  from  the  various  surfaces,  or  areas  of  a  sur- 
face, which  have  different  directions,  and  therefore  receive  and 
reflect  different  amounts  of  light.  For  the  purposes  of  drawing, 
the  object  may  be  regarded,  and  represented,  as  illuminated  by 
light  coming  from  a  source  above  to  the  left.  This  simplifies 
shading  and  gives  it  a  constant  significance  in  expressing  direc- 
tion of  surfaces.  (It  is  to  be  noted  that  shading  can  also  be  used, 
as  in  black  and  white  pictures,  to  represent  color-value  or  rela- 
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tive  brightness  of  objects  of  different  colors.)  All  surfaces  so 
directed  as  to  receive  and  reflect  most  of  this  light  to  the  ob- 
server's eye  will  be  brightest  (unshaded,  or  having  *'  high 
lights");  those  directed  away  from  the  light  will  be  darkest 
(shaded,  or  in  shadow) ;  while  surfaces  having  an  intermediate 
direction  will  be  shaded  less  or  more  according  as  they  approach 
one  or  other  of  the  above  extremes. 

A  plane  surface  will  have  uniform  light  or  shading.  Bounded 
surfaces  will  have  graduated  shading ;  areas  separated  by  sharp 
edges  will  have  abrupt  differences  of  shading,  the  contrast  being 
greater  the  smaller  the  angle  between  the  adjacent  areas,  or,  in 
other  words,  the  greater  the  difference  in  their  direction.  In 
rounded  objects  the  highest  light  and  the  deepest  shade  are  sit- 
uated close  to,  but  not  at,  the  edge  of  the  outline.  All  the  shading 
should  be  kept  right  in  relation  to  the  deepest  shadow. 

The  student  should  examine  book-illustrations  and  observe 
how  shading  is  represented,  (a)  Some  degree  of  depth  may  be 
given  in  a  mere  outline  drawing  by  making  the  lines  on  the  lower 
right  side  of  the  objects  heaviest.  (&)  Plain  parallel  lines  are 
used  for  shading  in  **  line"  drawings.  The  depth  of  shading  is 
varied  by  the  heaviness  of  the  lines,  their  distance  apart,  and  by 
**  cross-hatching"  or  putting  additional  sets  of  shade-lines  over 
the  first  at  very  acute  angles  of  crossing.^  (c)  The  pencil  may 
be  held  obliquely  and  rubbed  most  on  the  parts  to  be  shaded, 
giving  a  photographic  effect,  (d)  Some  of  the  lead  of  the  pencil 
may  be  scraped  off  with  a  knife  and  applied  to  the  drawing-paper 
by  means  of  a  paper  stump,  giving  a  means  of  rapid  working,  but 
one  that  is  apt  to  give  a  smudgj^  effect,  (e)  Wash-drawings  are 
shaded  either  by  repeating  the  wash  or  by  using  a  stronger  wash 
on  the  shaded  parts.  (/)  A  softer  pencil  may  be  used  for  the 
deeper  shading.  Finally,  it  is  well  to  *'  pick  out"  the  high  lights 
with  a  soft  eraser,  (g)  Dots  may  be  used  instead  of  lines,  as  in 
stippled  drawings,  Ross-board  drawings,  and  half-tone  illus- 
trations. 

Colors  may  be  utilized  to  differentiate  structures, — e.g.,  red 
for  arteries,  blue  for  veins,  brown  for  muscles,  green  or  orange 
(or  plain  black)  for  nerves.  Good  crayons  are  useful  here.  Hig- 
gins's  inks  of  various  colors  may  be  used  in  pen  work.  Washes 
are  very  effective  also.  As  a  rule,  all  color  should  be  used  very 
sparingly,  and  so  should  shading. 


*  Sometimes  the  shading  lines  are  curved  in  conformity  to  curvatures  of  the 
surfaces  depicted,  as  may  be  seen  in  old  wood-prints,  steel  engravings,  and 
mechanical  drawings. 
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To  prevent  smudging  of  soft  pencil  work,  the  drawings  may 
be  '*  fixed"  by  spraying  them  lightly  with  a  fixative,  such  as 
bleached  shellac  dissolved  in  absolute  alcohol  or  the  regular 
solution  that  may  be  obtained,  together  with  a  spray-pipe,  from 
dealers  in  artists'  supplies. 

BOOKS. 

In  addition  to  this  Laboratory  Manual,  the  student  of  gross 
human  anatomy  is  advised  to  provide  himself  with  certain  neces- 
sary text-books,  concerning  which  he  should  consult  his  in- 
structor. In  the  University  of  Chicago  the  following  are  recom- 
mended : 

(1)  A  good  atlas  of  the  human  body,  preferably  W.  Spalteholz's  "  Hand 
,  Atlas  of  Human  Anatomy"  (Barker's  translation),  or  C.  Toldt's 

"  Anatomischer  Atlas." 

(2)  A  good  systematic  text-book  of  human  anatomy,  preferably  (at  time 

of  writing)  the  "  Systematic  Text-Book  of  Human  Anatomy" 
edited  by  D.  J.  Cunningham  or  Quain's  "  Elements  of  Anatomy" 
edited  by  Schafer  and  Thane. 

(3)  A  text-book  of  embryology,  preferably   (at  present)   McMurrich's 

"Human  Embryology"  or  C.  S.  Minot's  "Embryology"  or  (if 
the  student  can  read  Oerman)  J.  Kollmann's  "Lehrbuch  der 
Entwickelungsgeschichte  des  Menschen." 

(4)  A  text-book  on  neurology,  preferably  Barker's  "  The  Nervous  Sys- 

tem and  its  Constituent  Neurones,"  or  Van  Gehuchten's  text-book 
if  a  French,  or  Obersteiner's  or  Edinger's  if  a  German,  author  be 
desired. 

LIBRARY. 

Students  beginning  to  study  medicine  often  have  diflSculty  in 
learning  how  to  use  libraries  and  how  to  find  the  bibliography 
of  a  subject  in  which  they  are  interested.  Each  student  should 
at  the  earliest  opportunity  request  an  instructor  or  a  librarian 
to  teach  him  how  to  use  the  *'  Index-Catalogue  of  the  Surgeon- 
General  's  Library ' '  and  the  '  *  Index  Medicus, ' '  the  keys  to  medi- 
cal literature.  For  convenience,  a  list  of  some  of  the  more 
important  reference-books  and  journals  to  be  consulted  in  con- 
nection with  anatomical  studies  is  here  inserted.  The  student 
will  find  these  books  and  journals  in  the  college  library.  If  any 
of  them  are  lacking,  he  should  use  his  influence  to  have  them 
added  to  the  library  collection  as  soon  as  possible.  The  list  is 
by  no  means  exhaustive,  but  includes  some  of  the  books  and 
journals  likely  to  be  frequently  consulted;  it  does  not  consider 
the  literature  of  microscopic  anatomy  and  histolog5% 
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General  Works  on  Human  Anatomy, 

Allen,  H.    A  System  of  Human  Anatomy.    Including  its  Medical  and  Surgical 

Relations.    4to.    Philadelphia,  1882. 
V.  Bardeleben,  C.    Handbuch  der  Anatomie  des  Menschen.    8  vols.    Jena,  1902. 
G^genbaur,  C.     Lehrbuch  der  Anatomie  des  Menschen.     7  Aufl.     2  vols.  8vo. 

Leipzig,  1898. 
Gterrish,  F.  H.    A  Text-book  of  Anatomy  by  American  Authors.    2d  ed.    Phila. 

and  New  York,  1902. 
Gray,  H.    Anatomy,  Descriptive  and  Surgical.    Ed.  by  T.  Pickering  Pick  and 

R.  Howden.    Phila.  and  New  York,  1901. 
Huntington,   6.     The   Anatomy   of  the   Human   Peritoneum   and  Abdominal 

Cavity,  considered  from  the  Stand-point  of  Development  and  Comparative 

Anatomy.    New  York,  1903. 
Krause,  W.     Handbuch  der  Anatomie  des  Menschen,  mit  einem  Synonymen- 

register.     Auf   Grundlage  der  neuen   Baseler  anatomischer  Nomenklatur 

unter  Mitwirkung  von  W.  His  und  W.  Waldeyer  und  unter  Verweisung  auf 

den  Handatlas  von  W.  Spalteholz  bearbeitet.    Leipzig,  1898. 
von  Langer,  C.     Lehrbuch  der  systematischen  und  topographischen  Anatomie. 

6  Aufl.    8vo.    Wien  und  Leipzig,  1893. 
Morris,  H.     Human  Anatomy.     A  Complete  Systematic  Treatise  by  Various 

Authors,  including  a  Special  Section  on  Surgical  and  Topographical  Anat- 
omy.   Last  edition.     Philadelphia. 
Poirier,  P.,  et  A.  Charpy.    Traits  d' Anatomie  humaine.    5  vols.    Paris,  1901. 
Quain,  J.    Elements  of  Anatomy.    Ed.  by  Schafer  and  Thane.    10th  ed.    3  vols. 

London  and  New  York,  1892. 
Rauber,  A.    Lehrbuch  der  Anatomie  des  Menschen.    Leipzig. 
Sappey  (M. — ^P. — C).     Traits  d* Anatomie  descriptive.     3  vols.  12mo.     Paris, 

1850-1864. 
Testut,  L.    Traits  d'Anatomie  humaine.    2  vols,  royal  8vo.    Paris,  1889-1891. 

Anatomical  Atlases. 

Anatomischer  Atlas  fiir  Studirende  und  Aerzte  unter  Mitwirkung  von  Professor 

Dr.  Alois  Dalla  Rosa.     Hrsg.  von  Carl  Toldt.    Wien  und  Leipzig,  2  Aufl., 

1900. 
Broesike,  G.    Anatomischer  Atlas  des  gesamten  menschlichen  Korpers.    Berlin, 

1899. 
Sobotta,  J.    Atlas  der  Anatomie  des  menschlichen  Korpers.    Munchen,  1904. 
Spalteholz,  W.    Hand  Atlas  of  Human  Anatomy.    Translated  by  L.  F.  Barker 

from  the  3d  German  edition.    3  vols.     Leipzig,  1901-1903. 

[The  descriptive  text  accompanying  the  plates  of  this  atlas  is  a  model 

of  conciseness;    some  students  prefer  it  to  that  of  the  larger  systematic 

text-books.] 

Manuals  of  Dissection. 

V.  Bischoff,  Th.  L.  W.    Fuhrer  bei  den  Prapaririibungen  bearbeitet  von  Dr.  N. 

Ruedinger.    Munchen,  1889. 
Braune,  W.,  and  His,  W.    Manuel  de  Dissection.    Trad,  par  le  Dr.  G.  Foettinger. 

8vo.    Bruxelles,  1887. 
Campbell,  W.  A.     Outlines  of  Anatomy  for  Students.    A  Guide  to  Dissection, 

based  on  Morris's  Text-book  of  Anatomy.    8vo.    Philadelphia,  1895, 
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Cooke,  T.,  and  Cooke,  F.  G.  H.  Tablets  of  Anatomy.  11th  ed.  3  vols.  London, 
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DIVISION   OF   THE   CADAVER   INTO   PARTS. 

The  number  of  men  assigned  to  a  given  cadaver  and  the  part 
that  each  will  dissect  will  vary  in  different  laboratories,  partly 
according  to  the  supply  of  material,  partly  according  to  the  par- 
ticular plan  favored  by  the  instructor.  Very  satisfactory 
methods  of  division  have  been  agreed  upon,  among  others  the 
following : 

A.  For  ten  students  to  a  cadaver,  five  on  each  side. 

1.  Arm  and  wall  of  thorax  {extremitas  superior), 

2.  Lower  extremity  (extremitas  inferior). 

3.  Head,  neck,  and  dorsum  of  trunk    {caput,  collum,  et  dorsum 

trunci), 

4.  Thorax. 

5.  Abdomen  and  pelvis  {abdomen  et  pelvis). 

B.  For  six  students  to  a  cadaver,  three  on  each  side. 

1.  Ami  and  wall  of  thorax  (extremitas  superior). 

2.  Lower  extremity,  abdomen,  and  pelvis  (extremitas  inferior,  ab- 

domen, et  pelvis). 

3.  Head,  neck,  and  upper  part  of  trunk    (caput,  collum,  dorsum 

trunci,  et  thorax). 

C.  For  four  students  to  a  cadaver,  two  on  each  side. 

1.  Upper  half  of  body   (caput,  collum,  dorsum  trunci,  thorax,  et 

extremitas  superior). 

2.  Lower  half  of  body  (extremitas  inferior,  abdomen,  et  pelvis), 

ANATOMICAL  TERMS  INDICATING  THE  POSITION 
AND   DIRECTION   OF   PARTS   OF   THE   BODY. 

In  descriptive  anatomy  certain  technical  terms,  derived 
chiefly  from  the  Latin  and  Greek,  are  necessary  for  the  desig- 
nation of  parts  of  the  body  and  for  specifying  exactly  their 
spatial  relations. 

In  descriptions  the  human  body  is  usually  thought  of  as 
standing  upright,  with  the  arms  hanging  at  the  sides, — i,e.,  alive ; 
the  older  anatomists  always  represented  the  volar  surface  of 
the  forearm  and  the  palm  as  looking  forward,  but  at  present  no 
definite  position  in  space  is  ascribed  to  the  forearm.  The  body, 
so  nearly  symmetrical,  is  thought  of  as  being  halved  by  a  per- 
pendicular plane,  the  so-called  median  (medianus)  plane,  into  a 
right  and  a  left  half.  The  direction  towards  this  median  plane 
is  designated  as  medial  (mediaUs) ;  that  away  from  it,  lateral 
{lateralis).  By  a  vertical  direction  (verticalis)  is  meant  one 
corresponding  to  the  long  axis  of  the  median  plane;  a  plane  or 
line  at  right  angles  to  the  median  plane,  if  it  be  parallel  to  the 
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surface  of  the  earth,  is  spoken  of  as  being  horizontal  {horizon- 
talis) ;  if  it  merely  run  across  the  body  or  one  of  its  parts  at 
right  angles  to  the  axis  of  the  body,  it  is  said  to  be  transversal 
{transversalis).  The  term  transverse  (transversus)  means 
across  the  long  axis  of  the  organ  concerned.  Lines  or  planes 
which  run  parallel  to  the  median  plane  are  called  sagittal  {sag it- 
talis);  those  parallel  to  the  surface  of  the  forehead,  frontal 
{frontalis). 

The  terms  inner  {internus)  and  outer  {externus)  have  been 
very  loosely  used  in  English  text-books,  often  being  employed 
in  the  sense  of  medial  and  lateral,  as  well  as  indicating  the  direc- 
tion in  relation  to  the  interior  of  organs,  cavities  of  the  body,  or 
regions  of  the  body ;  in  the  nomenclature  used  in  this  book  the 
terms  are  restricted  exclusively  to  the  latter  meaning.  In  de- 
scribing the  dimensions  of  organs  length  or  longitudinal  direc- 
tion {longitudinalis) y  breadth  or  transverse  direction  {trans- 
versus), and  thickness  are  the  terms  employed  to  indicate  the 
largest,  middle,  and  smallest  dimensions.  Particular  attention 
is  called  to  the  distinction  between  transversus  and  transversalis, 
the  latter  being  reserved  for  a  direction  transverse  to  that  of 
the  median  plane. 

The  terms  upper  {superior)  and  lower  {inferior)  refer  to 
the  directions  towards  the  vertex  and  towards  the  sole  of  the 
foot  respectively,  while  the  terms  superficial  {super ficialis)  and 
deep  {profundus)  indicate  a  position  of  less  or  greater  separa- 
tion from  the  external  surface  of  a  part  or  organ.  The  term 
middle  {medius)  is  used  to  indicate  a  position  between  superior 
and  inferior  or  between  externus  and  internus,  but,  since  medius 
is  easily  confused  by  the  beginning  student  with  medialis,  espe- 
cially when  abbreviated,  the  term  intermediate  {intermedius)  is 
employed  to  indicate  a  position  midway  between  lateralis  and 
medialis. 

In  order  to  have  terms,  independent  of  the  position  of  the 
body  in  space,  for  the  directions  towards  the  head-end  or  the 
tail-end  of  the  body,  the  designations  cranial  {cranialis)  and 
caudal  {caudalis)  have  been  introduced.  In  the  head  itself  the 
continuance  of  the  cranial  direction  can  no  longer  very  satis- 
factorily be  designated  as  cranial ;  accordingly,  this  direction  as 
far  as  the  mouth  or  the  nose  is  spoken  of  as  rostral  {rostralis). 
When  the  body  is  in  the  upright  position,  the  direction  towards 
the  front  is  spoken  of  as  anterior,  that  towards  the  back  as 
posterior;  the  same  directions  in  the  body  thought  of  as  inde- 
pendent of  its  position  in  space,  are  spoken  of  as  ventral  {ven- 
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trails)  and  dorsal  (dorsalis).    The  adjectives  right  (dexter)  and 
left  (sinister)  have  their  ordinary  meaning. 

Besides  these  general  terms  for  the  body  as  a  whole,  certain 
special  terms  for  the  extremities  (termini  ad  extremitates  spec- 
tantes)  are  found  convenient.  In  the  extremities  especially  it 
is  desirable  to  have  designations  independent  of  the  position  in 
space.  The  direction  towards  the  trunk  is,  therefore,  spoken  of 
as  proximal  (proximalis) ;  that  away  from  the  trunk,  as  distal 
(distalis).  In  tha  forearm  and  hand  the  direction  towards  the 
thumb  side  is  spoken  of  as  radial  (radialis) ;  that  towards  the 
little-finger  side,  as  ulnar  (ulnaris) ;  similarly,  in  the  leg  the 
direction  towards  the  great-toe  side  is  spoken  of  as  tibial  (tibi- 
alis) and  that  towards  the  little-toe  side  as  fibular  (fibularis). 
Furthermore,  in  both  upper  and  lower  extremities,  for  the  ex- 
tensor surfaces  the  expression  dorsal  (dorsalis)  is  used;  while 
for  the  flexor  surfaces  the  term  used  in  the  forearm  and  hand  is 
volar  (volaris) ;  that  in  the  foot,  plantar  (plantaris). 


GENERAL  ANATOMICAL   TERMS  (TERMINI 

GENERALES). 

A  list  of  certain  general  terms,  with  the  English  synonyms, 
employed  in  gross  anatomy  is  here  included.  It  is  not  intended 
that  the  student  should  begin  his  work  by  memorizing  these 
words.  On  the  contrary,  he  will  learn  them  best  by  adding  them 
gradually  to  his  vocabulary  as  the  dissection  proceeds. 


Accessorius  (accessory). 

Acinus  (berry). 

Aditus  (entrance). 

Ala  (wing)  (contraction  of  axilla). 

Alveolus  (little  hollow). 

Ampulla  (flask). 

Angulus  (angle). 

Ansa  (handle  or  loop). 

Antrum  (cave). 

Apertura  (opening). 

Apex  (tip). 

Appendix  (appendage). 

Arcus  (arch). 

Area  (space). 

Axilla  (wing). 

Basis  (base). 

Brachium  (arm). 

Canaliculus  (small  channel). 

Canalis  (canal). 

Capitulum  (little  head). 


Capsula  (capsule). 

Caput  (head). 

Cartilago  (cartilage). 

Caruncula  (small  piece  of  flesh). 

Cauda  (tail). 

Cavema  (cavern). 

Cavum  (hole  or  cavity). 

Cellula  (little  chamber  or  cell). 

Circulus  (circle). 

Cistema  (cistern). 

Collum  (neck). 

Columna  (column  or  pillar). 

Commissura  (connection  or  commis- 
sure). 

Comu  (horn). 

Corona  (wreath,  garland,  or  crown). 

Corpus  (body). 

Corpusculum  (little  body  or  cor- 
puscle). 

Crista  (crest). 


INTRODUCTION 


37 


Crus  (leg  or  limb). 
Decussatio  (decussation  or  crossing). 
Dorsum  (back). 
Ductulus  (little  duct). 
Ductus  (duct). 

Eminentia    (eminence    or    protuber- 
ance). 
Endothelium  ( endothelium ) . 
Epithelium  ( epithelium ) . 
Extremitas  (extremity). 
Facies  (face  or  surface). 
Fascia  (bandage  or  band). 
Fasciculus  (a  little  bundle  or  packet). 
Fibra  (fibre  or  filament). 
Fibrocartilago  ( fibrocartilage ) . 
Filum  (thread). 
Fissura  (fissure  or  cleft). 
Flexura  (bending). 
Folium  (leaf). 
Folliculus  ( little  sac  or  bag) . 
Foramen  (hole,  aperture,  opening). 
Formatio  (formation). 
Fornix  (arch  or  vault). 
Fossa  (ditch  or  trench). 
Fossula  (little  fossa). 
Fovea  (pit). 
Foveola  (little  pit). 
Frenulum  (cord  or  rein). 
Fundus  (bottom). 

Funiculus  (thin  rope,  cord,  or  string). 
Gleniculum  (little  knee  or  knot). 
Genu  (knee). 
Glandula  (gland). 
Glomerulus  (little  skein). 
Glomus  (skein). 
Hilus  (hilus). 
Humor  (liquid  or  fluid). 
Junctura  (joint). 
Impressio  (impression). 
Incisura  (incision  or  notch). 
Infundibulum  (funnel). 
Intestinum  (intestine  or  inward). 
Isthmus  (isthmus). 
Labium  (lip). 
Lacuna  (gap,  defect). 
Lamina  (plate  or  layer). 
Latus  (broad;  fiank). 
Ligamentum  (ligament). 
Limbus  (border  or  fringe). 
Limen  (threshold  or  boundary). 
Linea  (line). 


Liquor  (fluid  or  liquid). 
Lobulus  (a  little  lobe). 
Lobus  (lobe). 
Macula  (spot). 
Margo  (margin). 
Massa  (mass). 
Meatus  (way  or  passage). 
Medulla  (marrow). 
Membrana  (membrane). 
Membrum  (limb  or  member). 
Mucus  (mucus). 
Musculus  (muscle). 
Nervus  (nerve). 
Nodulus  (nodule). 
Nucleus  (nucleus  or  kernel). 
Organon  (organ). 
Orificium  (orifice). 
Os,  oris  (mouth). 
Os,  ossis  (bone). 
Ostium  (entrance). 
Papilla  (papilla  or  nipple). 
Parenchyma  (parenchyma). 
Paries  (wall). 

Perichondrium   (perichondrium). 
Periosteum  (periosteum). 
Plexus  (plexus). 
Plica  (fold). 
Polus*  (pole). 
Processus  (process). 
Prominentia  (prominence  or  projec- 
tion). 
Punctum  (point  or  small  puncture). 
Radix  (root). 

.  Hamulus  (little  branch  or  twig). 
Ramus  (branch). 
Raphe  (raphe  or  seam). 
Recessus  (recess). 
Regio  (region  or  territory). 
Rete  (net  or  net-work). 
Rima  (slit  or  fissure). 
Rudimentum  (rudiment). 
Septulum  (little  septum). 
Septum  (partition). 
Sinus  (sinus). 
Spatium  (space). 
Spina  (spine  or  thorn). 
Stratum  (layer  or  covering). 
Stria  (furrow,  stripe,  or  ridge). 
Stroma  (stroma,  or  bed). 
Substantia  (substance). 
Succus  (juice). 
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Sulcus  (sulcus  or  furrow). 
TaBnia  (ribbon;  tapeworn). 
Tegraen  (a  cover). 
Tela  (web). 

Tela  conjunctiva  (connecting  web). 
Tela  elastica  (elastic  web). 
Torus   (round  swelling  or  protuber- 
ance). 
Trabecula  ( little  beam ) . 
Tractus  (tract). 

Trigonum  (trigone  or  triangle). 
Trochlea  (pulley). 
Truncus  (trunk). 
Tuber  (swelling  of  hump). 
Tuberculum  (tubercle). 
Tubulus  (tubule  or  little  tube). 
Tunica  (coat  or  covering). 
Tunica  propria  (proper  coat). 


Umbo  (boss  or  prominence). 

Uvula  (little  cluster  or  bunch). 

Vagina  (sheath). 

Vallecula  (crevice). 

Vallum  (wall  or  fortification). 

Valvula  (valve). 

Vas  (vessel). 

Velum  (sail,  covering,  or  curtain). 

Vertex  (crown  of  head). 

Vesica  (bladder). 

Vesicula  (vesicle  or  little  bladder). 

Vestibulum  (vestibule  or  antechamber) 

Villus  (shaggy  hair). 

Viscera  (entrails,  viscera). 

Viscus  (organ,  internal  organ). 

Vortex  (whirlpool). 

Zona  (girdle  or  zone). 


Part  I 


DISSECTION  OF  THE  UPPER  EXTREMITY 
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LABORATORY  MANUAL 

OF 

HUMAN   ANATOMY 


UPPER    EXTREMITY 

Make  four  drawings:  (a)  anterior  view  of  the  upper  extrem- 
ity and  the  wall  of  the  thorax,  (6)  posterior  view  of  the  same,  (c) 
lateral  view  of  the  upper  extremity,  (d)  medial  view  of  the  same. 

In  the  drawings  show  that  the  upper  extremity  {extremitas 
superior)  is  attached  to  the  chest  {thorax)  in  the  clavicular  and 
scapular  regions.  Note  the  prominence  of  the  shoulder  {axilla)  ^ 
and  the  projection  in  its  upper  lateral  part  {acromion).  Con- 
tinuous with  the  shoulder  is  the  rounded  upper  arm  {brachium) ; 
beneath  it,  between  the  brachium  and  the  thorax,  is  the  axillary 
fossa  {fossa  axillaris).  Draw  in  its  anterior  and  posterior 
bounding  folds  {plica  axillaris  anterior,  plica  axillaris  poste- 
rior). Show  how  the  forearm  {antibrachium)  joins  the  brachium 
at  the  elbow  {cubitus) ;  illustrate  the  change  in  size  and  shape 
of  the  antibrachium  distalward.  In  the  drawings  of  the  brach- 
ium label  the  anterior  surface  {fades  anterior)  j  posterior  sur- 
face {fades  posterior) J  lateral  surface  {fades  lateralis) ,  and 
medial  surface  {fades  medialis),  also  the  sulcus  bicipitalis  lat- 
eralis and  the  sulcus  bicipitalis  medialis;  in  the  forearm  distin- 
guish the  radial  side  or  border  {mar go  radialis),  the  ulnar  side 
(mar go  ulnaris),  the  dorsal  surface  {fades  dorsalis),  and  the 
volar  surface  {fades  volaris). 

Note  how  the  hand  {manus)  is  attached  to  the  antibrachium 
by  the  narrower  wrist  {carpus).  Distinguish  the  proximal  por- 
tion of  the  hand  {metacarpus)  from  the  subdivided  distal  por- 
tion, the  fingers  {digiti  manus).  Number  the  digits  from  the 
thumb  side.  The  thumb  is  the  first  {digitus  /.,  or  pollex),  the 
index-finger  is  the  second  {digitus  II.,  or  index),  the  middle 


*  This  is  the  proper  usage  of  "  axilla."    In  English  texts  it  is  often  used  as 
synonjrmous  with  "  fossa  axillaris." 
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finger  is  the  third  {digitus  III.,  or  digitus  medius)^  the  ring- 
finger  is  fourth  {digitus  IV.,  or  digitus  annularis) y  and  the  little 
finger  is  fifth  {digitus  V.,  or  digitus  minimus).  Notice  the  rela- 
tive lengths  of  the  digits,  especially  the  relation  of  the  length  of 
the  index-finger  to  that  of  the  ring-finger.  Is  this  constant!  In 
the  hand  make  careful  drawings  of  the  **  back  of  the  hand" 
{dorsum  manus)  and  of  the  flattened  **  hollow  of  the  hand''  {vola 
manus,  s.  palma),  also  of  the  **  thumb  side"  of  the  hand  {mar go 
radialis)  and  of  the  **  little  finger  side"  {mar go  ulnaris).  In 
each  digit  distinguish  the  facies  dorsal  is  from  the  facies  volaris 
and  the  margo  radialis  from  the  margo  ulnaris.  In  the  upper 
extremity  what  is  meant  by  the  **  proximal  direction"  or  a 
'*  proximal  part"!  what  by  the  **  distdl  direction"  or  a  *'  distal 
part"! 

In  the  drawings  of  the  upper  part  of  the  trunk  or  chest 
{thorax)  show  its  relation  to  the  belly  {abdomen).  In  the  back 
{dorsum)  look  at  and  feel  the  spines  of  the  vertebral  colunm 
{columna  vertebralis).  Number  these  in  your  drawing  and  pay 
especial  attention  to  the  exact  level  of  each  and  the  relations  of 
other  parts  {e.g.,  scapula)  to  their  levels.  Designate  the  spine  of 
vertebra  C.  VII.  separating  the  neck  from  the  back.  Illustrate 
the  position  of  the  projections  corresponding  to  the  ribs  {costae) 
and  number  them.  Note  especially  the  rib-levels  of  the  papilla 
mammae  and  of  various  portions  of  the  scapula  when  the  arm  is 
in  different  positions.  Draw  the  breast  and  show  the  depression 
between  the  two  breasts,  the  so-called  bosom  {sinus).  Below  the 
bosom,  just  under  the  sternum,  indicate  the  flattened  so-called 
''  heart  fossa"  {scrohiculus  cordis).  Show  the  limits  of  the 
areola  mammae  about  the  nipple,  and,  if  Montgomery's  glands 
{glandulae  areolares  [Montgomerii] )  are  visible,  picture  them. 

Draw  in  certain  lines  useful  in  topographical  anatomy : 

(1)  Anterior  median  line  {linea  mediana  anterior). 

(2)  Posterior  median  line  {linea  mediana  posterior). 

(3)  Sternal  line  {linea  stemalis),  along  the  lateral  margin  of  the  sternum. 

(4)  Mammillary     line     {linea     mammillaris) ,     falling    perpendicularly 

through  the  nipple. 

(5)  Parasternal  line  {linea  parastemalis),  midway  between  sternal  and 

mammillary  lines. 

(6)  Costo-articular  line  (linea  costo-articularis) ^  from  the  sternoclavicu- 

lar articulation  to  the  tip  of  the  eleventh  rib. 

(7)  Axillary  line  {linea  axillaris),  perpendicularly  from  the  centre  of 

the  fossa  axillaris. 

(8)  Scapular  line  {linea  acapularis),  perpendicularly  through  the  lower 

angle  of  the  scapula. 


,t  regtoni  of  the  pcuWrior  suriace 
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Make  four  additional  outline  sketches  and  insert  the  **  re- 
gions" of  the  upper  extremity  and  thoracic  wall,  having  first 
marked  them  out  accurately  with  the  end  of  the  probe  on  the 
body.  Use  Figs.  1  and  2  as  a  guide.  Ask  yourself  the  reason 
for  the  name  of  each  region. 

REGIONS  OF  THE  BACK  {REGION ES  DORSI). 

Surface  Anatomy. 

In  the  median  region  of  the  back  {regio  mediana  dor  si)  pal- 
pate the  spinous  processes  {processus  spinosi)  of  the  vertebrae. 
Are  they  all  in  one  plane  f  Find  the  spine  of  the  seventh  cervical 
vertebra  {vertebra  prominens).  Are  any  other  spines  especially 
noticeable?  Enumerate  the  spines  consecutively.  Is  there  any 
marked  kyphosis,  lordosis,  or  scoliosis  present?^  Palpate  the 
scapula  and  ascertain  its  general  outline.  Move  the  arm  in 
various  directions  and  note  accompanying  changes  in  position 
of  scapula.  With  the  arm  of  the  cadaver  by  the  side,  establish 
the  spinal  level  and  the  rib-level  of  the  angulus  medialis  and 
of  the  angulus  inferior  of  the  scapula.  Run  the  finger  along  the 
spina  scapulae  and  the  acromion  and  note  that  both  are  subcu- 
taneous. Establish  exactly  the  bony  point  corresponding  to  the 
junction  of  the  lower  border  of  the  spina  scapulae  with  the  lat- 
eral margin  of  the  acromion.  (Surgeons  measure  the  arm  from 
this  point,  the  tape  being  carried  down  to  the  epicondylus  later- 
alis of  the  humerus.) 

Superficial  Structures. 

Make  skin  incisions  (1)  along  the  linea  mediana  posterior 
from  the  vertebra  prominens  to  the  tip  of  the  coccyx,  (2)  from 
the  tip  of  the  coccyx  to  the  posterior  superior  iliac  spine,  then 
along  the  crista  iliaca  to  near  the  anterior  superior  iliac  spine, 
(3)  from  the  vertebra  prominens  to  the  medial  edge  of  the 
acromion,  and  (4)  from  the  processus  spinosus  vertebrae 
lumbalis  I.  to  the  lateral  margin  of  the  acromion.  Reflect  the 
two  triangular  flaps  of  skin,  taking  none  of  the  fat  of  the 
superficial  fascia  with  it.  Have  your  atlases  open  before  you. 
Having  ascertained  the  region  in  which  the  medial  set  of  cuta- 
neous vessels  and  nerves  is  likely  to  be  found,  with  the  knife 
make  a  small  cut  through  the  superficial  fascia  down  to  the  deep 


*When  a  word  is  met  with  in  this  manual  (or  in  any  text-book)  which  is 
new  to  the  student,  he  should  look  up  its  meaning  at  once  in  a  good  medical 
dictionary. 
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fascia.  With  the  special  heavy  probe  recommended,  separate  an 
area  of  the  superficial  fascia  until  you  encounter  the  trunk  of  a 
blood-vessel  or  a  nerve  coming  through  the  deep  fascia  from 
below  to  enter  the  superficial  fascia.  It  is  common  to  find  a 
nerve,  an  artery,  and  a  vein  together.  Carefully  separate  the 
structure  or  structures  found  from  the  superficial  fascia,  tracing 
the  blood-vessel  or  nerve  as  far 
^"^-  ■^-  as  possible  and  cleaning  it  thor- 

oughly. In  this  way,  isolate  all 
the  superficial  blood-vessels  and 
nerves  in  the  medial  and  lateral 
areas  in  which  they  occur.  The 
nerves  and  blood-vessels  will  be 
found  emerging  through  the 
deep  fascia.  Their  course  and 
ramifications  in  tlie  superficial 
fascia  are  to  be  traced  out  with- 
out removing  the  fat  or  disturb- 
ing the  relations  of  the  struct- 
I  ures  any  more  than  is  necessary 
y  in  exposing  them.  It  should  be 
/  borne  in  mind  that  it  is  only  the 
natural  relations  that  are  of  im- 
portance, and  not  the  artificial 
relations  due  to  dissection. 
Hence  each  structure  should  be 
studied  as  it  is  worked  out,  in- 
stead of  its  study  being  deferred 
until  after  it  is  isolated  and 
cleaned.  When  the  cutaneous 
nerves  and  vessels  and  superfi- 
cial glands  have  been  thus  ex- 
posed, a  drawing  of  these  should 
be  made ;  or  the  drawing  may  be 
made  concurrently  with  the  dissection,  being  then  an  aid  to  the 
determination  of  the  exact  relations. 

The  deep  fascia  should  be  cleaned  (by  careful  removal  of  the 
superficial  fascia  by  blunt  dissection)  and  its  extent,  nature,  and 
attachments  studied.  The  fasciae  should  then  be  removed  piece- 
meal. In  cleaning  the  surface  of  the  muscles,  place  the  body  in 
such  a  position  that  the  muscle-fibres  will  be  rendered  tense  and 
carry  the  knife  in  the  direction  which  permits  removal  of  the 
fascia  with  the  least  disturbance  of  the  underlying  muscle.    Care 
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should  be  taken  to  avoid  giving  a  **  ragged"  appearance  to  the 
surface  of  the  muscle.  As  soon  as  the  trunk  of  a  nerve  or  blood- 
vessel is  found,  ascertain  its  name  from  a  study  of  the  illustra- 
tion in  your  atlas.  Look  up  this  name  in  the  index  to  your  Sys- 
tematic Human  Anatomy  and  refer  to  the  author's  description. 
When  handling  a  nerve,  blood-vessel,  or  indeed  any  structure, 
form  the  habit  of  repeating  to  yourself  its  name ;  this  practice 
is  extremely  helpful  in  fixing  the  association  between  the  struct- 
ure and  the  name  which  is  the  sign  for  it.  Also,  when  reading 
write  down  every  new  term  met  with  and  learn  its  meaning,  both 
literal  or  etymological  and  applied  or  derived. 

Nerves.     (Fig.  4.) 

(a)  Cutaneous  branches  of  posterior  rami  of  thoracic  nerves   (rami 

cutanei  Rr.  post,  Nn.  thoracalium) . 

(b)  Posterior  rami  of  lateral  cutaneous  rami  of  anterior  rami  of  inter- 

costal nerves  (rami  posteriores  Rr,  cutan,  lat,  Rr,  ant,  Nn,  inter- 
costalium), 

(c)  Medial  rami  of  posterior  rami  of  lumbar,  sacral,  and  coccygeal 

nerves  (rami  mediates  Rr.  post,  Nn,  lumh.,  sacral,,  et  coccyg,). 

(d)  Lateral  rami  of  posterior  rami  of  limibar  ner\'es  (rami  laterales 

Rr.  post.  Nn.  lumbalium  =  Nn,  clunium  superiores). 
Arteries. 

(a)  Medial  cutaneous  rami  of  posterior  rami  of  intercostal  arteries 

(rami  cutanei  mediates  Rr.  post.  Aa,  intercostalium) , 
(h)  Lateral  cutaneous  rami  of  posterior  rami  of  intercostal  arteries 

(rami  cutanei^  laterales  Rr,  post.  Aa.  intercostalium). 

(c)  Dorsal  cutaneous  rami  of  lumbar  arteries  (rami  cutanei  dorsales 

Aa.  lumbalium). 

(d)  Posterior  rami  of  lateral  cutaneous  rami  of  anterior  rami  of  inter- 

costal arteries    (rami  posteriores  Rr.  cutan.   lat.  Rr.  ant.  Aa. 
intercostalium). 

Veins.     (Cf.  Toldt,  Fig.  1036.) 

(a)  Dorsal  rami  of  intercostal  veins  (rami  dorsales  Vv.  intercostalium), 

(b)  Branches  of  lumbar  veins  (Vv.  lumbales). 

Broad  Muscles  of  the  Back  (First  Layer).    (Fig.  5.) 

(a)  Trapezius- muscle  (M.  trapezius). 

(b)  Broadest  muscle  of  back  (M.  latissimus  dorsi). 

Study  the  form  and  position  of  each,  and  establish  its  exact 
origin  and  insertion.  Test  the  action  of  the  fibres  of  the  different 
parts  of  the  muscles.  Find  their  innervation  now  or  later.  To 
what  other  structures  are  these  muscles  related?  Examine  the 
boundaries  and  floor  of  the  **  triangle  of  auscultation."  Why 
is  it  so  called!  Examine  the  boundaries  and  floor  of  Petit 's 
triangle  (trigonum  lumhale  [Petiti]). 
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Broad  Muscles  of  the  Back  (Second  Layer). 

Make  the  rhomboid  muscles  tense  and  clean  their  surfaces 
carefully.  Find  the  trunk  of  the  dorsal  nerve  of  the  scapula 
{N.  dorsalis  scapulae)  (0.  T.  nerve  to  the  rhomboids)  and  the 
descending  ramus  of  the  transverse  artery  of  the  neck  {A.  trans- 
versa colli)  in  the  interval  between  the  M.  levator  scapulae  and 
the  M.  rhomboideus  minor. 

(a)  Greater  rhomboid  muscle  (M,  rhomboideus  major), 

(b)  Lesser  rhomboid  muscle  (3f.  rhomboideus  minor). 

(c)  Levator  muscle  of  scapula  (M.  levator  scapulae)  (0.  T.  levator  anguli 
•   scapulae). 

Establish  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  each.  Find  the  two  rami  of  the  cervical  nerve  on 
the  surface  of  the  M.  levator  scapulae  and  then  cut  the  muscle  in 
two  in  the  middle.  Reflect  the  lower  portion  lateralward.  Cut 
through  the  attachments  of  the  Mm.  rhomboidei  near  the  median 
plane  and  reflect  the  muscles  lateralward.  Dissect  out  care- 
fully— 

(a)  Dorsal  nerve  of  scapula  (A^.  dorsalis  scapulae), 

(b)  Descending  ramus  of  transverse  artery  of  neck  {ramus  descendens 

A.  transversae  colli)   (O.  T.  posterior  scapular  artery). 

Near  the  superior  margin  of  the  scapula  expose  the  inferior 
belly  of  the  omohyoid  muscle  (venter  inferior  M,  omohyoidei). 
Define  its  exact  attachment  to  the  scapula.  Note  the  relations 
of  the  A.  transversa  scapulae  (O.  T.  suprascapular  artery)  and 
of  the  N.  suprascapularis  to  the  Lig.  transversum  scapulae 
superius. 

The  dissector  of  the  arm  may  next  assist  the  dissector  of  the 
head  in  making  out  the  muscles  of  the  back.  Study  the  form, 
position,  origin,  insertion,  action,  and  innervation  of  each. 


ANTERIOR   THORACIC   REGION   AND   AXILLARY 

FOSSA. 
Surface  Anatomy. 
Examine — 

(a)  Outline  of  clavicle. 

{aa)  Shaft  of  clavicle. 

{ab)  Sternal  extremity  ( extremitas  sternalis ) , 

(ac)  Acromial  extremity  (extremitas  acromialis). 
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Compare  the  distance  between  the  acromion  and  the  ster- 
nal extremity  of  the  clavicle  on  the  two  sides.  Why  would 
such  a  comparison  be  of  importance  in  surgical  diagnosis  f 

(b)  Outline  of  sternum. 

(ba)  Manubrium  sterm. 

Jugular   notch    (incisura   jugularis)      (0.    T.    suprasternal 
notch). 
(66)  Corpus  stemi  (0.  T.  gladiolus). 

Angle  of  sternum  {angulus  stemi)   (0.  T.  angulus  Ludoviei, 
angle  of  Louis),  an  important  landmark  in  counting  ribs 
and  intercostal  spaces. 
(be)  Processus  xiphoideus  (0.  T.  ensiform  process). 

(c)  Costal  arches  I.-XIL 

(ca)  Ribs  (costae  L-XII.). 

(cb)  Costal  cartilages  (cartilagines  costales). 

Is  a  "  rickety  rosary"  present  ? 

(d)  Coracoid  process  of  scapula  {processus  coracoideus  scapuUie).    Note 

its  relation  to  the  infracla\icular  fossa  (fossa  infraclavicularis  or 
Mohrenheim's  fossa)  and  the  relation  of  the  clavicular  origins  of 
the  M.  pectoralis  major  and  the  M.  deltoideus  to  the  latter. 

(e)  Breast  (mamma). 

(ea)  Papilla  mammae,  or  nipple  of  the  breast. 

Note  its  exact  level  and  its  distance  from  the  anterior 
median  line. 

(eb)  Body  of  breast  (corpus  mammae). 

Note  its  dimensions. 

(ec)  Areola  mammae. 

(1)  Sebaceous  glands  (Gl.  sebaceae). 

(2)  Areolar  glands  (Gl.  areolares  [Montgomerii^) . 

(ed)  Accessory  breasts  (mammae  accessoriae) . 

Are  any  present  t  What  is  the  direction  of  the  so-called 
^  milk-line*'  f  Note  that  of  the  two  rows  of  milk-glands 
running  from  the  forelimb  to  the  inguinal  fold,  the  head- 
ward  portions  are  presen-ed  in  primates,  the  tailward  por- 
tions in  ruminants.  What  are  meant  by  the  terms  poly- 
mastism,  polythelism,  and  atavism? 

(f)  Boundaries  of  axillary  fossa  (upper  extremity  abducted). 

(fa)  Anterior  axillary  fold  (plica  axillaris  anterior). 

To  what  is  it  due? 

(fb)  Posterior  axillary  fold  (plica  axillaris  posterior). 

To  what  is  it  duet  Which  fold  extends  to  the  lower 
level  ? 

(g)  Upper  extremity  of  humerus. 

Palpate,  in  the  axillary  fossa,  the  medial  surface  of  the  surgical 
neck  (collum  chirurgicum)  and  feel  the  head  of  the  hiunerus  (caput 
humeri)  rotate  when  the  arm  is  rotated. 

Skin  and  Superficial  Fascia,  with  Vessels  and  Nerves. 
Make  the  following  incisions  in  the  skin  (of.  Fig.  7) : 

(a)  In  the  linea  mediana  anterior  from  the  fossa  jugularis  to  the  tip  of 
the  processus  xiphoideus. 
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(b)  From  the  processus  xiphoideus  lateralward  to  the  back. 

(c)  From  the  upper  end  of  the  first  incision  lateralward  along  the  clavicle 

to  the  tip  of  the  acromion. 
{d)  From  the  processus  xiphoideus  obliquely  upward  and  lateralward 
along  the  plica  axillaris  anterior  as  far  as  the  brachium. 


Fio.  7. 


With  a  sharp  knife  dissect  up  the  two  triangular  flaps  marked 
out  by  the  incisions  mentioned.  Keep  the  knife  close  to  the  white 
corium  so  that  none  of  the  fat 
of  the  superficial  fascia  is  re- 
moved with  the  skin. 

Compare  the  amount  of  fat 
in  the  superficial  fascia  in  your 
subject  with  that  in  neigliboring 
subjects.  Find  the  fibres  of  the 
platysma  streaming  down  into  it 
over  the  clavicle.  Note  that  the 
mammary  gland  is  situated  in 
the  superficial  fascia.  Cat  boldly 
through  the  superficial  fascia 
down  to  the  deep  fascia  in  the 
middle  line  in  front,  and  then 
with  the  blunt  probe  dissect  up 
the  superficial  fascia,  passing  ' 
gradually  lateralward.  Find  the 
cutaneous  blood-vessels  and 
nerves  passing  into  the  super- 
ficial fascia  from  the  depth. 
"When  the  trunks  of  these  are 
found,  follow  each  carefully  out 
as  far  as  possible  into  the  super- 
ficial fascia,  cleaning  it  care- 
fully. Avoid  injury  to  the 
superficial  nerves  which  pass 
down  over  the  clavicle.  Keep 
your  atlases  open  before  you  as 
a  guide  to  the  location  of  the  various  structures.  As  soon  as 
a  nerve  or  blood-vessel  is  found,  identify  it,  getting  the  name 
from  the  atlas.  Find  a  description  of  it  in  your  systematic 
text-book  of  anatomy  (using  the  index  of  the  latter)  and  com- 
pare the  actual  findings  in  your  subject  with  the  text-book  de- 
scription. Note  especially  any  differences  between  your  object- 
ive findings  and  the  printed  descriptions. 
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Study  the  following: 

Superficial  Nerves,     (Fig.  8.) 

(a)  Supraclavicular  nerves  (Nn.  supraclaviculares)   (0.  T.  descending 

cutaneous  nen^es). 

(aa)  Anterior  (Nn.  supraclaviculares  anteriores)   (0.  T.  supra- 

sternal branches). 

(ab)  Middle  {Nn,  supraclaviculares  medii)   (0.  T.  supraclavicu- 

lar branches). 

(ac)  Posterior  (Nn,  supraclaviculares  posteriores)  (0.  T.  supra- 

acromial  branches). 
What  are  their  relations  to  the  platysmat 

(b)  Anterior  cutaneous  rami  of  the  intercostal  nerves  (rami  cutanei 

anteriores  Nn,  intercostalium), 
(ba)  Medial  mammary  rami  (rami  mammarii  mediales), 

(c)  Lateral  cutaneous  rami  of  the  intercostal  nerves  (rami  cutanei  lat- 

erales  Nn,  intercostalium) y  dividing  beneath  the  M.  ser- 
ratus  magnus  into — 

(ca)  Posterior  rami  (rami  posteriores), 

(cb)  Anterior  rami  (rami  anteriores). 

Note  that  the  latter  give  off  the  lateral  mammary  rami 
(rami  mammarii  laterales). 
Arteries,     (Fig.  9.) 

(a)  Perforating  rami  of  internal  mammary  artery  (rami  perforantes 

A,  mammarii  intemae), 

(aa)  Mammary  rami  (rami  mammarii). 

(ab)  Muscular  rami  (rami  mtisculares) , 

(ac)  Cutaneous  rami  (rami  cutanei), 

(b)  Anterior  cutaneous  rami  of  anterior  rami  of  intercostal  arteries 

(Rr,  cutanei  anteriores  Rr,  ant,  Aa,  intercostalium),  in 
fourth  and  sixth  intercostal  spaces  only. 
(ba)  Medial  mammary  rami  (Rr.  mammarii  mediales), 

(c)  Lateral  cutaneous  rami  of  anterior  rami  of  intercostal  arteries  (Rr, 

cutanei  laterales  Rr.  ant.  Aa.  intercostalium), 

(ca)  Posterior  ramus  (ramus  posterior), 

(cb)  Anterior  ranms  (ramus  anterior). 

(cba)  Lateral  mammary  rami  (Rr.  mammarii  laterales). 

(d)  Lateral  thoracic  artery  (A.  thoracalis  lateralis), 

(da)  External  mammary  rami  (Rr.  mammarii  externi). 
Veins. 
Tributaries  of  the  axillary  vein. 

(a)  Lateral  thoracic  vein  (V.  thoracalis  lateralis), 

(b)  Thoraco-epigastric  vein  (V.  thoraco-epigastrica) ,  receiving  many 

of  the  Vv.  cutaneae  pectoris. 
Tributaries  of  the  V.  anonyma. 

(a)  Tributaries  of  internal  mammary  vein. 

(aa)  Perforating  rami  (rami  perforantes), 

(ab)  Intercostal   veins    (Vv.   intercostales)    (sternal   extremi- 

ties). 
Tributaries  of  V.  azygos. 

(a)  Tributaries  of  intercostal  veins  (vertebral ward). 

(aa)  Cutaneous  veins  of  chest  (Vv,  cutaneae  pectoris). 
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Mammary  Gland  (Mamma).     (Fig.  lo.) 

Compare  the  gland  in  your  snbject  with  one  from  a  subject 
of  the  opposite  sex.  If  the  breast  is  well  developed,  dissect  the 
gland  under  water  and  make  oat — 

(a)  Lobes  of  breast  (lobi  mammae). 

(aa)  Lobules  of  breast  {lobuU  mammae). 

(b)  Milk-ducte  (ductus  laetiferi). 

{ba)  Milk-sinuses  or  ampullae  (sinws  laetiferi). 

Fig.  10. 


Horliontsl  cut  Ihrough  (he  fmutlc  bruut.    (AftvrToldt,  Anat.  Atlu.  Wltn.ieoO.  3  Aall..  p.  Ml,  Fig,  A60,) 


Review  the  blood-supply  of  the  mamma.  Study  illustrations 
of  the  lymphatic  channels  leading  from  the  breast  to  the  pectoral 
lymph-glands  {lymphoglattdulae  pectorales) ,  the  axillary  lymph- 
glands  {lymphoglandulae  axillares),  and  the  sternal  lymph- 
glands  (lymphoglandulae  sternales).  (Cf.  Figs.  15,  86,  and  93.) 
Note  that  where  the  breasts  are  very  large  the  lymphatic  chan- 
nels of  one  breast  may  eommanicate  witli  those  of  tiie  breast  of 
the  opposite  side  across  the  median  line. 

Fascia  Pectoralis  or  Deep  Fascia. 

Note  its  relations  above,  below,  medialward,  and  lateralward, 
and  the  process  from  it  to  the  fascia  coracoclavicularis  in  the 
fossa  inf raclavicularis. 
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(c)  Its  origiu. 

ica)  Pars  clavieularis. 
{cb)  I'are  Bternocostalis. 
(co)  Para  abdominal  is. 

(d)  Its  ineertioii. 

(e)  ItH  itiner\'ation  (A'n.  Ihoracales  anteriores). 

(f)  Tlie  6urgn  M.  pectoralis  majoria. 

Ijciok  lip  an  ai-ticle  upon  the  torsion  of  tbe  tendon  of  this  muscle 
by  Dr.  Warren  Lewis,  in  the  American  Journal  of  Anatomy. 

Fio.  12. 


Axillary  Fascia  (Fascia  axillaris).     (Figs.  la  and  13.) 

Carefully  remove  the  superficial  fascia  over  the  base  of  the 

axillary  fossa  so  as  to  expose  the  deep  or  axillary  fascia. 
Note— 

(a)  An  apparent  oval  opening  between  the  coneave  aponeurotic  bands; 
the  lower  lateral  euneave  hand  is  the  bracliial  arch  (Armbogen  of 
Langer) ;  the  upper  medial  ciincave  baiid  is  the  axillary  arch 
(Achaelbogen  of  Ijanper).  If  the  dissection  be  made  very  care- 
fully, a  delicate,  in uch-i)crf orated  membrane  can  be  made  out,  ex- 
tending from  the  brachial  arch  to  the  axillary-  arch,  so  that  the 
bundle  of  vessels  and  nerves  seen  through  the  oval  opening  is  not 
really  subcutaneous.     (Poirier.)     Note  the  striking  resemblance  of 
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this  oval  opening  to  the  fossa  ovalis  of  the  thigh,  of  the  thin  mem- 
brane covering  it  to  the  cribriform  fascia,  of  the  axillary  arch  to 
tbe  comu  supcrius  of  the  itiargo  falciformis,  and  of  the  brachial 
arch  to  the  comu  inferiua  of  the  margo  falciformis. 

(b)  The  continuity  of  the  fascia  axillaris  lateralward  with  the  fascia 

brachii  and  with  the  fascia  enclosing  the  M.  latissimus  dorsi  and 
Mm.  teretes  major  et  minor;  it  becomes  inserted  into  tbe  axillary 
margin  of  the  scapula. 

(c)  The  continuity  of  the  fascia  axillaris  medialward,  not  with  the  fascia 

pectoralis,  but  with  the  fascia  coracoclavicularis,  which  encloses  tbe 
M.  pectoralis  minor.  (Fip,  13.)  Tbe  membrane  extending  from 
the  axillary  fascia  to  the  lower  border  of  the  M.  pectoralis  minor 
was  fonnerly  called  the  suspensory  ligament  of  the  axilla  {ligament 
suspenaeur  of  Gerdy). 

Fio.  13. 


Bundle  of  nerrea 


(d)  The  passage  through  the  oval  opening  (and  the  cribriform  fascia 
covering  it)  of  the  intercostobrachial  nerves  {Nn.  intercoato- 
brachialea)  {O.  T.  iiitercostohunieral  nerves).  These  represent  the 
lateral  cutaneous  rami  of  the  second  and  third  intercostal  nerves 
(rami  culanei  lateralea  Nn.  inlercostalium  II.  et  III.).  It  is  inter- 
esting that  the  vena  basilica  may  occasionally  bear  the  same  rela- 
tion to  the  oval  opening  that  the  vena  saphena  magna  bears  to  the 
fossa  ovalis  in  the  thigh:  the  usual  condition,  however,  is  for  tbe 
V.  basilica  to  pass  beneath  the  deep  fascia  a  little  above  the  elbow. 

(«)  Later  in  the  dissection,  the  reflections  of  the  axillary  fascia  upon  the 
arteries  and  nerves  going  to  the  forearm. 


Structures  in  the  Fossa  Axillaris.     (See  Figs.  14,  15,  and  16.) 

The  fascia  axillaris  may  now  be  reflected  backward,  care 
being  taken  to  dissect  out  carefully  tbe  intercostobrachial  nerves. 
The  structures  in  the  axillary  fossa  are  to  be  isolated  and 
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cleaned,  the  loose  areolar  tissue  and  fat  in  which  they  are  em- 
bedded being  gradually  removed.  Secure  first  the  subscapular 
artery  and  the  thoracodorsal  nerve  along  the  lower  border  of 
the  M.  subscapularis,  then  the  lateral  thoracic  artery  {lower 
border  of  M.  pectoralis  minor),  next  the  long  thoracic  nerve 
(lying  on  M.  serratus  magnus).    The  various  lymph-glands  are 

Fig.  14. 


JYitdim  .If  nnil  lonimm 
!  k.  \ilctpmr. 

M.  ilrluilili'iii 


Cro»«ecI<oD  ol  (he  ahoiilder  abore  the  origin  of  the  clrciimflFi  artciiea.  rlghl  aide.  Kgmenl  dlM&l 
to  the  cut.  Subject  fixed  In  rormallD  chromic  acid.  The  tet  uver  the  Y.  and  A.  clrvumHei  poUertor 
and  the  N.  aiUUrb  h«i  been  remored  to  show  the  courac  o[  these  ilructuTes.  The  N.  iBdialli  ts  seen 
medial  to  the  M.  azlllarli.  The  X.  ulnarU  He*  anlertor  (o  the  K,  radialii.  The  two  henla  ol  the 
median  have  Juit  united  and  the  N,  nuMculocuUneiu  is  aepHratiiig  oS.  lAItar  Foliiei  etCharpj,  Traill 
d-Anat.  hum.,  Paris,  IMI,  2  ed.,  I.  il.  p.  TO,  Fig.  SI.) 

to  be  studied  carefully  as  they  are  exposed  and  may  afterwards 
be  removed.  The  following  structures  are  to  be  isolated  and 
studied,  some  of  them  being  best  seen  after  the  dissection  of  the 
M.  pectoralis  minor  and  the  fascia  coracoclavicularis. 

LtjmphatK  Glands.     (Cf.  Figs.  15,  86,  and  93.) 

(a)  Axillary  lymph-g-lands  {lymphoglandulae  axillares). 

(b)  Pectoral  lymph-glands  [lympkoglandulae  pectorales). 
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(ab)  Thoraco-acromial  artery    (A.   thoraco-acromialis)    (0.   T. 

acromiothoracic  or  thoracic  axis). 
{ac)  Lateral  thoracic  artery  (A,  thoracalis  lateralis)  (0.  T.  long 

thoracic). 
(aca)  External  mammary  rami  {Rr,  mammarii  extemi). 

(ad)  Subscapular  artery  (A.  subscapularis) , 

(ada)  Thoracodorsal  artery  (A,  thoracodorsalis) . 

(adb)  Circumflex    artery    of    scapula    (A.    circumflexa 

scapulae)  (0.  T.  dorsalis  scapulae). 

(ae)  Anterior   circumflex   artery   of   humerus    (A,   circumflexa 

humeri  anterior), 

(af)  Posterior  circumflex  artery  of  humerus    (A.   circumflexa 

humeri  posterior). 
Veins. 

(a)  Axillary  vein  (V.  axillaris).     (Spalteholz,  Fig.  492.) 
(aa)  Lateral  thoracic  vein  (F.  thoracalis  lateralis). 

(aaa)  Thoraco-epigastric  vein   {V.  thoraco-epigastrica) . 

(aab)  Costo-axillary  veins  (Vv.  costo-axillares) . 
~  (ab)  Brachial  veins  {Vv.  brachiales). 

(ac)  Cephalic  vein  (V.  cephalica). 

(aca)  Thoraco-acromial  vein  (V.  thoraco-acromialis) . 

(ad)  Other  tributaries  corresponding  to  branches  of  axillary 

artery. 
Nerves. 

At  lliis  stage  of  the  dissection  the  relation  of  a  group  of  nerves 
to  tlie  A.  axillaris  should  be  closely  observed,  the  full  study  of  the 
brachial  plexus  and  its  branches  being  made  a  little  later.  Note 
then  the  relations  of — 

(a)  Ulnar  nerve  (N.  ulnaris). 

(b)  Medial  cutaneous  nerve  of  upper  arm  (N.  cutaneus  brachii  me- 

dialis)  (0.  T.  lesser  internal  cutaneous,  or  nerve  of  Wrisberg). 

(c)  .Medial  cutaneous  nerve  of  forearm   (N.  cutaneus  antibrachii  me- 

dialis)  (0.  T.  internal  cutaneous). 

(d)  Radial  nerve  (N.  radialis)  (0.  T.  musculospiral). 

(e)  Axillary  nerve  (N.  axillaris)  (0.  T.  circumflex). 
(/)  Median  nerve  (N.  medianus),  with  its  two  heads. 
(g)  Musculocutaneous  nerve  (N.  musculocutaneus) . 

Shape  and  Boundaries  of  Fossa  Axillaris. 

Describe  the  form  of  the  fossa.  What  is  the  position  of  its 
apex?  How  many  walls  has  it?  What  structures  help  to  form 
the  anterior  wall  ?  What  structures  enter  into  the  formation  of 
Ihe  posterior  wall?  Examine  carefully  the  structures  consti- 
tuting respectively  the  medial  and  lateral  walls  of  the  fossa. 

Coracoclavicular  Fascia  (Fascia  coracoclavicularis). 

Divide  the  pars  clavicularis  of  the  M.  pectoralis  major  close 
to  the  clavicle  (leaving  the  pars  sternocostalis  for  the  present 
intact)  and  reflect  it  downward  and  lateralward,  avoiding  injury 
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to  the  vessels  and  nerves  beneath.  The  coracoclavicular  fascia 
is  now  exposed.  What  are  its  attachments!  How  does  it  form 
a  sheath  for  the  M.  subclavius  !  Divide  the  anterior  layer  of  the 
sheath  transversely  close  to  the  clavicle  and  expose  the  M.  sub- 
clavius ;  observe  the  N.  subclavius  entering  the  deep  surface  of 
the  latter ;  with  the  handle  of  the  scalpel  demonstrate  the  attach- 
ment of  the  posterior  layer  of  the  sheath  behind  the  muscle. 
The  portion  of  the  fascia  extending  between  the  clavicle  and  the 
M.  pectoralis  minor  is  often  called  the  **  costocoracoid  mem- 
brane.''   Piercing  this  portion  of  the  fascia  find  the  following: 

(a)  Acromiothoracic  artery  (^1.  acromiothorctcalis)  (0.  T.  thoracic  axis). 

(aa)  Acromial  ramus  {ramus  acromialis), 

(ab)  Acromial  network  {rete  acromiale). 

(ac)  Deltoid  ramus  (R.  deltoideus)  (0.  T.  humeral  branch). 

(ad)  Pectoral  rami  (Rr.  pectorales), 

(6)  Acromiothoracic  vein  (F.  acromiothoracalis) , 

(c)  Cephalic  vein  {V.  cephalica). 

{d)  Lateral  anterior  thoracic  nerve  (N,  thoracalis  anterior  lateralis). 

Divide  the  pars  stemocostalis  of  the  M.  pectoralis  major 
about  its  middle  and  reflect  it  lateralward  and  medialward.  Pre- 
serve the  branches  of  the  anterior  thoracic  nerves  entering  the 
deep  surface  of  the  muscle ;  some  of  them  have  already  passed 
through  the  M.  pectoralis  minor. 

Note  that  the  sheath  of  the  M.  pectoralis  minor  is  formed 
by  a  splitting  of  the  fascia  coracoclavicularis  and  that  the  fascia 
is  continued  from  the  lower  margin  of  the  muscle  to  become 
continuous  with  the  fascia  axillaris. 

Smaller  Pectoral  Muscle  (M.  pectoralis  minor). 

Clean  the  external  surface  of  the  muscle  by  removing  the  an- 
terior l&yer  of  the  investing  fascia.  Examine  carefully  its  form, 
position,  origin,  insertion,  action,  and  innervation,  but  do  not 
reflect  the  muscle  until  later. 

Axillary  Blood-vessels. 

Remove  the  so-called  costocoracoid  membrane, — viz.,  that 

portion  of  the  fascia  coracoclavicularis  which  extends  between 

the  clavicle  and  the  upper  border  of  the  ^I.  pectoralis  minor. 

The  fossa  axillaris  may  now  be  entered  from  above.    Remove 

any  visible  areolar  tissue  and  fat  and  study  carefully  in  this 

situation  the  relations  of  the  axillary  artery  and  vein  to  one 

another  and  to  the  large  bundle  of  nerves.    Note  that  all  are 

5 
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enclosed  in  a  tough  sheath  (prolongation  of  fascia  praeverte- 
bralis). 

Clean  the  axillary  blood-vessels  carefully  and  study  them. 
Into  what  three  parts  is  it  customary  arbitrarily  to  subdivide 

Fia  17. 


Plexus  cerricobncb tails.  (Alter  P.  Elslcr,  from  Raubcr'B  TeI^Boolt.)  Ventral  Tiew. 
h,  S,  hfposloaaus ;  dA,  ramus  dMMndens  N.  bypogliwi,  wlifi^li.  along  wlih  dc,  the  ramus  de- 
■cendens  cervlcalla,  forma  the  ansa  hypogloesi;  om,  y.  oodpluJis  mtnor;  au,  M.  auriculariM  mBgDua; 
tec,  N.  cutBUeua  collt ;  a,  to  N.  accemoriua;  <?»-.  Nu.  BupracUvlriilarm;  p.  N.  phr^nlcus;  rli,  H.  doisalls 
BCapiUae;  »p»,  N.  suprascapularts ;  «,  Sn.  rahecapulttres ;  k,  N.  aubolavius:  or,  N.  ailllart*;  ra,  K. 
to  M.  comcobnchlalts ;  R,  N.  radlalls;  mc,  X.  musruloi^utaneus :  )l,  N.  medianua;  [a.  Kn.  thonealee 
■nieriorea;  U,  H.  ttaoracalfs  longus ;  (7.  N.  ulnarli;  «m,  N.  culanciu  anttbrachfl  medlalle;  ct.  N.  cutaneus 
brachil  medlalia ;  ih,  N.  IntereoatobmchlaUa.  (From  Barker,  The  Nptvoub  System,  New  York,  189B,  p. 
SZ4,  Fig.  lie.) 

the  axillary  artery?  Study  the  relations  of  each  of  these  three 
portions.  What  branches  come  from  the  first  portion!  What 
from  the  second!    What  from  the  third!    Clean  each  of  these 
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branches  carefully  and  follow  them  to  their  terminations,  com- 
paring their  behavior  with  the  text-book  descriptions.  Deal  simi- 
larly with  the  axillary  vem  and  its  tributaries. 

Subclavius  Muscle  (M.  subclavius). 

Clean  it.  Examine  its  form,  position,  origin,  insertion,  action, 
and  innervation. 

With  a  small  hand-saw  excise  the  middle  third  of  the  clavicle. 
Reflect  the  M.  subclavius. 

Brachial  Plexus  (Plexus  brachialis).    (Fig.  17.) 

Divide  the  M.  pectoralis  miDor  four  centimetres  from  the 
coracoid  process  and  reflect  the  two  portions  lateralward  and 
medialward  respectively,  avoiding  injury  to  the  medial  anterior 
thoracic  nerve.  Examine  the  continuity  of  the  axillary  artery 
and  vein  with  the  subclavian  artery  and  vein.  Ligature  the  ar- 
tery in  two  places  at  level  of  clavicle  and  cut  between.  Cut  vein 
similarly.  Turn  axillary  vessels  downward.  Clean  thoroughly 
the  nerves  making  up  the  brachial  plexus.  Study  carefully  the 
formation  of  the  plexus,  using  the  cadaver  before  you,  Tra- 
mond's  models,  and  text-book  descriptions.  Does  the  plexus  in 
your  cadaver  differ  from  the  type  ordinarily  described!  If  so, 
how!  Make  a  careful  drawing  of  the  plexus  in  your  subject, 
with  its  various  branches,  labelling  each  neatly.  Note  that  the 
plexus  can  be  divided  into  a  supraclavicular  portion  {pars 
supraclavicularis)  and  an  infraclavicular  portion  {pars  infra- 
clavicularis) .  All  the  short  branches  are  counted  as  belonging 
to  the  former,  even  though  they  do  not  actually  come  off  until 
the  trunks  are  below  the  clavicle. 

In  conjunction  with  the  dissector  of  the  head  and  neck,  study 
the 

Pars  supraclavicularis. 

(a)  Posterior  thoracic  nerves  {Nn.  ihoracales  posteriores) . 

(aa)  Dorsal  nerve  of  scapula  (N,  dorsalis  scapulae)  (0.  T.  nerve 

to  rhomboids). 

(ab)  Long  thoracic  nerve  {N.  thoracalis  longus)  (0.  T.  external 

respiratory  nerve  of  Bell). 
(6)  Anterior  thoracic  nerves  {Nn.  ihoracales  anteriores), 
(ha)  Lateral  (0.  T.  external). 
(bb)  Medial  (0.  T.  internal). 

(c)  Subclavian  nerve  {N.  subclavius). 

(d)  Suprascapular  nerve  (N.  suprascapularis) . 

(e)  Subscapular  nerves  {Nn.  subscapulares) . 

{f)  Thoracodorsal  nerve   {N.  thoracodorsalis)    (0.  T.  middle  or  long 

subscapular). 
(g)  Axillary  nerve  {N.  axillaris)  (0.  T.  circumflex). 
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The  dissector  of  the  arm  next  studies  the 

Pars  infraclavicularia, 

(a)  Lateral  cord  (fasciculus  lateralis)  (0.  T.  outer  cord). 
(aa)  Musculocutaneous  nerve  {N.  musculocutaneus) , 
{ab)  Lateral  or  upper  head  of  median  nerve  (N,  medianus). 
(6)  Medial  cord  {fasciculus  medialis)  (0.  T.  inner  cord). 

(6a)  Medial  or  lower  head  of  median  nerve  (N,  medianus), 

(bb)  Ulnar  nerve  (N,  ulnaris), 

(be)  Medial   cutaneous  nerve  of  forearm    (N.   cutaneus  anti- 

brachii  medialis)  (0.  T.  internal  cutaneous). 
(bd)  Medial  cutaneous  nerve  of  upper  arm  (N.  cutaneus  braohii 
medialis)   (0.  T.  lesser  internal  cutaneous,  or  nerve  of 
Wrisberg). 
(c)  Posterior  cord  (fasciculus  posterior), 

(ca)  Axillary  nerve    (N.  axillaris)    (0.   T.   circumflex,   really 

supraclavicular) . 

(cb)  Radial  nerve  (N.  radialis)  (0.  T.  musculospiral). 

In  order  to  get  a  good  view  of  the  posterior  cord  and  of  the  Nn.  sub- 
scapularesy  the  lateral  and  medial  cords  should  be  divided  and  reflected 
downward. 

Anterior  Serratus  Muscle  (M.  serratus  anterior)   (O.  T.  Serratus 
Magnus). 

Divide  the  posterior  cord  of  the  brachial  plexus.  Drag  the 
arm  forcibly  from  the  body  so  as  to  put  the  M.  serratus  anterijor 
on  the  stretch.  Clean  this  muscle  thoroughly  and  study  carefully 
the  exact  course  and  distribution  of  the  N.  thoracalis  longus  and 
the  A.  thoracalis  lateralis.  Study  the  exact  form,  position, 
origin,  insertion,  action,  and  innervation  of  the  M.  serratus 
anterior.    (Spalteholz,  Fig.  311.) 

[When  the  student  has  completed  this  dissection  of  the  ante- 
rior thoracic  region  and  axillary  fossa  and  has  dissected  that 
part  of  the  back  to  which  he  is  entitled,  he  may  remove  the  upper 
extremity  from  the  body  and  continue  the  dissection  at  a  side- 
table.  Cut  through  the  Mm.  serratus  anterior,  omohyoideus, 
and  latissimus  dorsi,  the  transverse  and  dorsal  arteries  of  the 
scapula,  and  the  Nn.  suprascapularis  et  dorsalis  scapulae.] 

EEGION  OF   THE   SHOULDER. 

and  Superiicial  Fascia. 

VSbcb  a  block  in  the  axillary  fossa,  and,  beginning  in  front, 

tlie  skin  off  the  anterior  and  lateral  aspects  of  the  slioul- 

txr  down  as  the  insertion  of  the  M.  deltoideus.    Eemove 

file  skin.   In  the  superficial  fascia  find  the  following : 
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Arteries. 

(a)  Cutaneous  rami  of  ramus  acromialis  and  ramus  deltoideus  of  A. 
thoraco-acromialis. 
Veins, 

(a)  Tributaries  of  cephalic  vein. 

Nerves.     (Fig.  18.) 

(a)  Posterior   supraclavicular   nerves    {Nn,    supraclaviculares   poatS' 

riores)  (0.  T.  supra-acromial  branches). 

(b)  Lateral  cutaneous  nerve  of  the  upper  arm   {N.  cutanetAS  brachii 

lateralis)  (0.  T.  cutaneous  branch  of  circumflex).  Look  for  the 
trunk  of  this  hooking  around  the  posterior  margin  of  M.  del- 
toideus five  centimetres  above  its  insertion;  dissect  it  carefully 
throughout  its  course  in  the  superficial  fascia. 

Deep  Fascia. 

Remove  the  superficial  fascia  and  study  the  appearance  and 
attachments  of — 

(a)  Deltoid  fascia  {fascia  deltoidea), 

(b)  Subscapular  fascia  (fascia  subscapularis) . 

(c)  Supraspinous  fascia  (fascia  supraspinata) . 

(d)  Infraspinous  fascia  (fascia  infraspinata). 

Deltoid  Muscle  (M.  deltoideus)  and  the  So-called  Quadrilateral  and 
Triangular  Spaces. 

Hold  the  scapula  down  with  hooks  to  make  the  fibres  of  the 
deltoid  muscle  tense,  and  carefully  remove  the  deep  fascia  from 
its  surface.  Study  carefully  the  form,  position,  origin,  insertion, 
action,  and  innervation  of  the  muscle.  Note  especially  the  three 
parts  of  the  muscle  corresponding  to  the  three  distinct  muscles 
in  the  cat, — deltoclavicular,  delto-acromial,  and  deltospinal  of 
Strauss-Durckheim.  How  does  the  texture  of  the  middle  portion 
(delto-acromial)  differ  from  that  of  the  anterior  and  posterior 
portions?  (Cf.  Poirier  et  Charpy,  Fig.  83.)  Look  for  a  subcu- 
taneous acromial  bursa  {bursa  suhcutanea  acromialis).  (Cf. 
Spalteholz,  Fig.  349.)    Does  one  exist  in  your  cadaver? 

Place  the  posterior  surface  of  the  limb  on  the  table,  and 
examine  the  area  through  which  the  A.  circumflexa  humeri  pos- 
terior and  the  N.  axillaris  pass  to  the  back  part  of  the  shoulder. 
How  is  this  area,  ''quadrilateral  space,*'  bounded  above, 
below,  lateralward,  and  medial  ward?  Clean  the  surfaces  and 
edges  of  the  muscles  of  this  region.  Wliat  is  the  so-called  ''tri- 
angular space?'*  How  is  it  bounded  above,  below,  and  lateral- 
ward?  Follow  the  A.  circumflexa  scapulae  (0.  T.  dorsalis 
scapulae)  through  this  space. 

Place  the  anterior  surface  of  the  limb  on  the  table,  and  ex- 
amine the  boundaries  of  the  quadrilateral  and  triangular 
spaces  from  behind. 
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Divide  the  M.  deltoideus  close  to  its  origin  and  reflect  it 
downward,  avoiding  injury  to  the  ramus  acromialis  of  the  A. 
thoraco-acromialis.  Examine  carefully  the  subdeltoid  bursa 
(bursa  subdeltoidea)  and  the  subacromial  bursa  (bursa  sub- 
acromialis). 

Beneath  the  deltoid  dissect  out  carefully — 

(a)  Posterior  circumflex  artery  of  humerus  {A.  circumflexa  humeri  poa- 
terior), 

(h)  Anterior  circumflex  artery  of  humerus  (A,  circumflexa  humeri  an- 
terior), 

(c)  Veins  corresponding  to  these  arteries. 

(d)  Axillary  nerve  {N.  axillaris)  (0.  T.  circumflex). 

(da)  Muscular  rami  {rami  musculares). 

(daa)  N.  teres  minor, 

{dab)  Nn,  deltoidei, 
(dh)  Lateral  cutaneous  nerve  of  the  upper  arm    (N,  cutaneus 

hrachii  lateralis) . 


Teres  Major  Muscle  (M.  teres  nlajor)   ("Larger  Round  Muscle")* 

Study  carefully  its  form,  position,  origin,  insertion,  action, 
and  innervation.  Note  especially  the  torsion  the  muscle  un- 
dergoes. Review  the  relation  of  this  muscle  to  the  quadrilateral 
and  triangular  spaces.  Between  the  tendon  of  insertion  and 
the  bone  find  the  bursa  of  this  muscle  (bursa  M.  teretis  ma- 
joris).  Between  the  tendon  of  the  M.  teres  major  and  that  of 
the  M.  latissimus  dorsi  find  the  bursa  of  the  latter  muscle 
(bursa  M.  latissimi  dorsi).  Do  you  find  any  trace  of  a  M. 
dorsi-epitrochlearis?  Examine  carefully  at  this  stage  the 
exact  mode  of  termination  of  the  tendons  of  the  Mm.  pectoralis 
major  and  latissimus  dorsi. 

Ligaments  of  Shoulder-blade  and  Acromioclavicular  Articulation. 

Ligaments  of  the  shoulder-blade.    Study — 

(a)  Coraco-acromial  ligament  (ligamentum  coraco-acromiale) , 
{b)  Superior  transverse  ligament  of  scapula  {Lig.  transversum  scapulae 
inferius). 

(The  latter  will  be  seen  at  a  later  stage  of  the  dissection.) 
Acromioclavicular  articulation  {articulatio  acromioclavicularis) ,    Study — 

(a)  Joint-capsule  (capsula  articularis) . 

(b)  Acromioclavicular  ligament  {ligamentum  acromioclav>iculare) . 

(c)  Intercalated   disk  of  fibrocartilage    {discus  articularis).     Is  one 

present  f 

(d)  Coracoclavicular  ligament  {ligamentum  coracoclaviculare) . 

(da)  Anterior,  lateral,  quadrangular  part,  or  trapezoid  ligament 
(Lig,  trapezoid^um) , 


72  LABORATORY   MANUAL    OF    HUMAN   ANATOMY 

(db)  Posterior,  medial,  triacgular  part,  or  conoid  ligament  (Lig. 
conoideum) . 
Between   {da)   and    {db)   look  for  the  bursa  of  the  coraco- 
clavicular  ligament  (bursa  ligamenti  coracoclavicvlaria) . 

Deep  Muscles  of  the  Shoulder. 

Saw  through  the  acromion  at  its  junction  with  the  spina 
scapulae.  Cut  through  the  fascia  eovering  the  M.  teres  minor 
and  reflect  it  medialward ;  the  septum  passing  from  the  fascia 
infraspinata  hetween  the  M.  teres  minor  and  the  M.  infraspi- 
natus will  be  easily  found  and  is  the  guide  in  the  separation  of 

Fig.  19. 


M  view.    (From  Polrier  et  Charpy, 
1. 1,  p.  610,  Fig.  C27.) 

the  two  muscles.  Avoid  injury  to  the  A,  eircumflexa  scapulae 
between  the  M,  teres  minor  and  the  scapula.  Clean  the  following 
muscles : 

(a)  Supraspinous  muscle  (M.  supraspinatus). 

(6)  Smaller  round  muscle  (M.  tfres  minor). 

(c)  In fraspi nous  muscle  {M.  infraspinatus). 

(d)  Subscapular  muscle  (M.  aubseapularis) . 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each.  Find  the  bursa  M.  .aubseapularis  and  with  a 
probe  demonstrate  its  continuity  with  the  synovial  cavity  of  the 
shoulder-joint.  In  front  of  the  upper  part  of  the  tendon  of  the 
M.  subscapularis,  look  for  the  bursa  M.  coracobrachialis. 
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Vessels  and  Nerves  behind  the  Scapula. 

Cut  through  the  M.  infraspinatus  three  centimetres  from  its 
insertion  into  the  tuberculum  majus  humeri,  avoiding  injury  to 
vessels  beneath.  Examine  the  bursa  M.  infraspinati  between  the 
tendon  of  insertion  of  the  muscle  and  the  articular  capsule  of 
the  shoulder-joint.  Reflect  the  main  body  of  the  muscle  cau- 
tiously backward  and  medialward.  Cut  through  the  M.  supra- 
spinatus  in  a  similar  way  and  reflect  it  medialward.    Study — 

(a)  Transverse  artery  of  scapula  (A.  transversa  scapulae)  (0.  T.  supra- 

scapular) . 

Does  it  pass  over  or  under  the  Lig.  transversum  scapulae  supe- 
riusf    How  is  the  artery  distributed?    Find — 
(aa)  Acromial  ramus  (R.  acromialis)  going  through  M.  trapezius 
to  rete  acromiale. 

(b)  Transverse  vein  of  scapula  (F.  transversa  scapulae). 

Of  what  vein  is  it  a  tributary? 

(c)  Suprascapular  nerve  (N,  suprascapularis) . 

Does  it  pass  over  or  under  the  Lig.  transversum  scapulae  supe- 
riusf  Review  it  to  its  origin  from  the  supraclavicular  portion  of 
the  brachial  plexus.    Note  especially  the  branches — 

(ca)  N,  supraspinatus, 

(cb)  N.  infraspinatus, 

{d)  Circumflex  artery  of  scapula  (A,  circumflexa  scapulae)  (0.  T.  dor- 
salis  scapulae  artery).  Study  its  exact  course  from  origin  to  ter- 
mination. Note  the  opportunities  for  anastomoses  about  the 
scapula  among  its  three  main  arteries — 

(1)  A.  transversa  colli. 

(2)  A.  transversa  scapulae. 

(3)  A.  subscapularis. 

Since  (1)  and  (2)  come  from  the  A.  subclavia  (first  portion)  and 
(3)  comes  from  the  A.  axillaris  (third  portion),  the  establishment 
of  a  collateral  circulation  after  ligation  of  the  subclavian  or  axil- 
lary between  the  origins  of  the  arteries  mentioned  is  seen  to  be 
easily  possible. 

DISSECTION   OF   ARM   AND   FOREARM. 

Surface  Anatomy. 

The  principal  features  were  studied  at  the  beginning  of  the 
dissection.  The  student  should  now  pay  attention  to  certain 
special  points,  using  his  own  arm  or  that  of  a  companion  as  a 
control. 

(a)  With  the  help  of  the  photographs  and  accompanying  key  in  GJerrish's 
Anatomy  (2d  edition,  Figs.  971  to  979),  identify  the  surface  promi- 
nences due  to  the  various  muscles  of  the  arm  and  forearm. 

(6)  Note  that  the  vena  cephalica  runs  in  the  sulcus  bieipitalis  lateralis  and 
the  vena  basilica  in  the  sulcus  bieipitalis  medialis. 
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(c)  Follow  the  medial  margin  {mar go  meddalis)  downward  to  the  medial 

epicondyle  (epicondylus  medialis),  and  the  lateral  margin  (mar go 
lateralis)  downward  to  the  lateral  epicondyle  {epicondyltis  later- 
alis). Note  that;  though  the  margo  lateralis  is  more  salient  than 
the  margo  medialis,  the  epicondylus  medialis  is  more  prominent 
than  the  epicondylus  lateralis.  Feel  through  the  skin  behind  the 
medial  epicondyle  for  the  groove  for  the  ulnar  nerve  (sulcus  N. 
ulnaris).  Press  upon  the  nerve  in  your  own  arm  ("  funny  bone," 
or  "  crazy  bone").    Whence  does  the  sensation  seem  to  comet 

(d)  Observe  the  prominence  due  to  the  olecranon  (1)  when  the  forearm 

is  extended,  (2)  when  the  forearm  is  flexed.  Standing  in  front  of 
a  living  body,  take  the  two  elbow-joints  in  the  palms  of  the  two 
hands,  with  the  forefinger  resting  on  the  tip  of  the  olecranon,  the 
thumb  on  the  lateral  epicondyle,  and  the  middle  finger  on  the 
medial  epicondyle.  Ask  the  person  to  flex  and  extend  the  fore- 
arms, and  notice  changes  in  relative  position  of  bony  points.  Note 
the  relative  distance  between  the  level  of  the  olecranon  and  the 
epicondyles.  The  olecranon  is  a  little  nearer  to  the  medial  than 
to  the  lateral  epicondyle,  especially  in  children.  Observe  the  free 
movement  of  the  skin  over  the  olecranon,  due  to  a  subcutaneous 
bursa.  To  what  extent  is  the  posterior  surface  of  the  ulna  sub- 
cutaneous f  Feel  for  the  margins  of  the  semilunar  notch  (incisura 
semilunaris), 

(e)  Extend  the  forearm.    Place  the  thumb  of  the  left  hand  on  the  lateral 

epicondyle  of  the  humerus;   seize  the  hand  with  your  right  hand 
and  rotate  gently.    Feel  the  rounded  head  of  the  radius  (capitulum 
radii)  rotating  immediately  below  the  epicondyle. 
(/)  In  the  forearm  palpate — 

(fa)  Dorsal  margin  of  ulna  (margo  dorsalis  ulvMe), 

(fb)  Styloid  process  of  ulna  (processus  styloideus  ulnae). 

(fc)  Rounded  head  of  ulna  (capitulum  ulnae). 

(fd)  Styloid  process  of  radius  (processi^  styloideus  radii). 

(fe)  Radial  art«ry  (A.  radialis). 

(ff)  The  tendons  about  the  wrist. 

Skin  and  Superficial  Fascia. 

Cut  through  the  skin  in  the  middle  line  of  the  anterior  sur- 
face of  the  upper  arm  and  the  volar  surface  of  the  forearm  as 
far  as  the  wrist.  Make  a  circular  incision  around  the  forearm 
just  proximal  to  the  wrist- joint.  Eemove  the  skin,  dissecting 
lateralward  and  medialward,  but  take  none  of  the  fat  of  the 
superficial  fascia  with  it.  Preserve  the  skin,  as  it  makes  the 
best  primary  wrapping  for  the  extremity  in  the  intervals  between 
dissection-periods.  In  the  superficial  fascia  dissect  out  carefully 
the  following : 

Nerves.    (Cf.  Fig.  20,  and  Spalteholz,  Figs.  792  and  793.) 

(a)  Intercostobrachial  nerves  (Nn.  intercostobrachiales)    (0.  T.  inter- 
costohumeral). 
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Veins.     (See  also  Fig.  24.) 

(a)  Basilic  vein  ( I',  basilica).    At  what  point  does  it  pierce  the  fascia 

brachiiT 

(b)  Cephalic  vein  (F,  cephalica). 

(c)  Median   vein  of  elbow    {V.   mediana  cubUi),   from   V.  cephniica 

obliquely  upward  to  V.  basilicA. 
Instead  of  (c)  there  may  be  a — 
{d)  Median  veiD  of  foreann  (V.  mediana  antibrachii) ,  bifurcating  at 
head  of  elbow  into — 

(da)  Basilic  median  vein  ( V.  mediana  basilica). 

(db)  Cephalic  median  vein  {V.  mediana  cepkaliea). 

In  phlebotomy  either  tlie  V.  mediana  cubiti  or  the  V.  mediana  basilica 
is  selected.  Note  the  relations,  to  these  veins,  of  the  lacertus  fibrosus, 
the  arteria  brachialia,  and  the  ramus  volaris  of  the  N.  cutaueus  anti- 
brachii medialis. 

Fio.  22. 


Lymphatics. 

(a)  Superfieial    lymph-glands    of   elbow    (lymphoglandulae    cubitalet 
BUperficialet) . 

Tliey  may  be  enlarged  in  infection  of  tlie  hand  or  fingers. 

Deep  Fascia  of  Arm  (Fascia  brachii)  (O.  T.  Brachial  Aponeurosis). 
(Figs.  21  and  23.) 
Having  isolated  the  vessels  and  nerves  of  the  superficial 
fascia,  remove  all  the  fat  so  as  to  clean  the  surface  of  the  deep 
fascia.    Note— 

(a)  Its  continuity  with  the  deltoid  and  axillary  fascia  above  and  with  the 

deep  fascia  of  the  foreann  below. 

(b)  That  it  is  multiply  perforated  for  the  passage  of  vessels  and  nerves, 

and 

(c)  The  lacertus  fibrosus. 
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Make  an  incision  through  the  fascia  brachii  along  the  middle 
line  of  the  front  of  the  upper  arm  and  a  circular  incision  proxi- 
mal to  the  lacertus  fibrosus.  Reflect  the  fascia  brachii  from  the 
front  of  the  arm  in  two  flaps,  medial  and  lateral,  until  the  strong 
lateral  and  medial  intermuscular  septa  are  reached, — 

(a)  Medial    intermuscular    septum     {septum    intermusculare     [humeri] 

mediale)  (0.  T.  internal  intermuscular  septum). 

(b)  Lateral  intermuscular  septum  {septum  intermusculare  [humeri]  lat- 

erale)  (0.  T.  external  intermuscular  septum). 

Structures  in  Front  of  the  Intermuscular  Septa  (Anterior  Compart- 
ment of  Arm).    (See  also  Fig.  20.) 

Arteries, 

Arrange  the  axillary  artery  and  vein  and  the  divided  nerves  of  the 
brachial  plexus  in  their  proper  order  and  tie  them  to  a  small  stick, 
four  centimetres  long,  placed  transversely.  Fasten  this  with  a  loop  of 
cord  to  the  processus  coracoideus.  Clean  the  brachial  artery  carefully 
throughout  its  whole  extent  and  study  its  relations, 
(a)  Brachial  artery   {A.  brachialisr) .     At  what  point  does  it  begin  f 

Where  and  how  does  it  endt    With  what  veins,  nerves, 
and  muscles  does  it  enter  into  relation  in  the  various 
parts  of  its  course?    Study  the  mode  of  origin,  course, 
and  distribution  of  the  following  branches: 
{aa)  Deep  artery  of  upper  arm  {A,  profunda  brachii)   (0.  T. 
superior   profunda).     Note   its   relation   to   the   radial 
nerve.     Its  branches  and  general   distribution   will  be 
studied  later. 
{ab)  Superior  ulnar  collateral  artery    {A,   collateralis  ulnaris 
superior)   (0.  T.  inferior  profunda).    Note  its  relation 
to  the  ulnar  nerve.    How  does  it  arise  f 
{ac)  Inferior  ulnar  collateral  artery  {A,  collateralis  ulnaris  in- 
ferior)  (0.  T.  anastomotica  magna).    Note  its  anterior 
and  posterior  divisions. 

Veins. 

(a)  Brachial  veins  {Vv,  brachiales), 

{aa)  Radial  veins  {Vv.  radiates), 
{ab)  Ulnar  veins  {Vv.  ulnares). 

{ac)  Basilic    veins    {Vv.    basilicae),    portions    beneath    fascia 
brachii. 
(6)  Cephalic  vein  (F.  cephalica)j  portion  in  a  duplicature  of  the  fascia 
brachii. 

Nerves. 

(a)  Medial  cutaneous  nerve  of  upper  arm   {N.  cutaneus  brachii  me- 

dialis)  (0.  T.  lesser  internal  cutaneous,  or  nerve  of  Wrisberg). 
(6)  Medial  cutaneous  nerve  of  forearm  {N.  cutaneus  antibrachii  me- 
dialis)  (0.  T.  internal  cutaneous). 
These  nerves  (a)  and  (b)  have  been  studied  before,  with  the  exception 
of  their  parts  subjacent  to  the  fascia  brachii. 
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(c)  Median   nerve    (N.    medianua).      How    does   it   arise!     Note    its 

changing  relations  as  regards  the  A.  bracbialis.    Does  it  give  off 

any  branches  above  the  elbowT 
id)  Ulnar  nerve  (N.  ulnaris).     Study  its  course  in  the  upper  part  of 

the  arm.    Where  and  how  does  it  leave  the  anterior  compartment 

of  the  upper  armT 

Fio.  23. 


>f  Ibe  braachca  of 


(«)  Musculocutaneous  nerve  (N.  mtuculocutaneut) .    Carefully  dissect 
out  this  nerve  and  its  branches.    How  does  it  arise  from 
the  plexus  brachialisT    Study  its  exact  course  throughout 
the  upper  arm. 
(ea)  Muscular  rami  (nimt  muscvlares). 

(eaa)  Nerve  to  M.  coracobrachialis. 
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(eab)  Serve  to  M.  biceps  brachiL 

(eac)  Xerve  to  M.  braehialis. 

(eb)  Lateral  cutaneous  iier\'e  of  forearm    {X.  cutaneus  anti- 
brachii  lateralis) ,  already  studied.     (See  Fig.  24.)     Note 
the  cutaneous  ramus  given  off  above  the  elbow  to  supply 
the  skin  over  the  lateral  region  of  the  elbow. 
MuBclen. 

Tlie  muscles  of  the  anterior  compartment  i<bould  now  be  thoroughly 
cleaned.    Study  the  form,  p<»sitiony  origin,  insertion,  action,  and  inner- 
vation of  each. 
(a)  Bice|>s  muscle  of  upper  arm  (If.  biceps  brachii), 

iaa)  Long  head  {caput  longum).  The  exact  origin  will  be 
examined  later.  Obsen'e  the  prolongation  of  the  syno- 
vial membrane  of  the  shoulder- joint  in  the  sulcus  inter- 
tubercularis.  It  is  called  the  intertubereular  mucous 
sheath  {vagina  mucosa  intertubercularis) . 
{ab)  Short  head  {caput  breve).  The  insertion,  the  lacertus 
fibn>Kus,  and  the  bursae  related  to  the  tendon  of  insertion 
will  be  examined  a  little  further  on. 

Comparative   anatomy   indicates   that   the  M.   biceps 
brachii  is  really  a  quadrigeminal  muscle, — coracoradial, 
coracocubital,  glenoradial,  and  glenocubitar(Krause). 
(6)   Coracobrachial  muscle  (M,  coracobrachialis) . 

Find  the  bursa  M.  coracobrachialis.  Note  that  the  M.  coraco- 
brachialis really  consists  of  two  distinct  bundles;  these  fuse  at 
their  two  extremities,  but  not  in  the  middle,  thus  forming  a 
tunnel  three  centimetres  long  for  the  N.  muscalocutaneus.  Note 
that  the  M.  coracobrachialis  in  the  arm  corresponds  to  the  ad- 
ductor system  of  muscles  in  the  thigh. 

Find  the  fibrous  arch  extending  from  the  insertion  of  the 
tendon  of  the  muscle  to  the  inferior  border  of  the  tuberculmn 
minus  (arch  of  Struthers). 
(c)  Brachial  muscle  {M,  brachialis)   (0.  T.  brachialis  anticus). 

How  is  it  related  to  the  medial  and  lateral  bicipital  sulci  f 

Bend  of  the  Elbow  (Cubital  Fossa).     (Pig.  24.) 

Dissect  in  the  depth  between  the  M.  brachialis  and  the  M. 
brachioradialis  for  the  radial  nerve  and  the  radial  recurrent 
artery.  Find  the  branch  of  the  latter  which  perforates  the  sep- 
tum intermusculare  laterale  to  join  the  rete  articulare  cubiti, 
thus  establishing  an  anastomosis  with  the  A.  profunda  brachii. 
Seek  the  branches  from  the  radial  nerve  to  the  M.  brachioradialis 
and  the  M.  extensor  carj)i  radialis  longus. 

(■ompare  the  bend  of  the  elbow  with  the  popliteal  space. 
Study  the  lacertus  fibrosus  (0.  T.  semilunar  fascia)  carefully 
and  examine  its  relations.  Wliy  are  these  of  surgical  impor- 
tance! Wliat  is  the  shape  of  the  space  in  front  of  the  elbow? 
How  is  it  bounded!    In  this  space  examine  the  following : 
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(a)  Brachial  artery  (A.  brachialis). 

(aa)  Radial  artery  {A,  radialis), 

(ab)  Ulnar  artery  (A,  ulnaris). 
(h)  Tendon  of  M.  biceps  brachii.    Find — 

(ba)  Bursa  bidpitoradialis. 

(bb)  Bursa  cubitalis  interossea. 
(c)  Median  nerve  (N.  medianus). 

Remove  the  fat  and  clean  the  structures  so  as  to  examine  in 
the  floor  of  the  space — 

(a)  Brachial  muscle  (M.  brachialis), 

(b)  Supinator  muscle  (M.  supinator)  (0.  T.  supinator  brevis). 

Divide  the  lacertus  fibrosus  (0.  T.  semilunar  fascia  or  bicipi- 
tal fascia),  pull  the  M.  brachioradialis  far  lateralward  and  the 
M.  pronator  teres  far  medialward.    Examine  carefully — 

(a)  Radial  nerve  {N,  radialis). 

(aa)  Deep  ramus  {ramus  profundus), 

(ab)  Superficial  ramus  (ramus  superficialis) , 

(b)  Radial  recurrent  artery  (A,  radialis  recurrens), 

(c)  Inferior  ulnar  collateral  artery  (A,  collateralis  ultMris  inferior)   (0. 

T.  anastomotica  magna). 

(d)  Anterior  ulnar  recurrent  artery  (A,  recurrens  ulnaris  anterior), 

(e)  Epitrochlear  lymph-gland. 

Structures  behind  the  Intermuscular  Septa  (Posterior  Compartment 
of  Arm). 

Dissect  the  fascia  brachii  off  the  M.  triceps,  cleaning  its  three 
heads  thoroughly.  This  will  be  facilitated  by  putting  the  muscle 
on  the  stretch  (flex  the  forearm  and  raise  the  inferior  angle  of 
the  scapula  as  far  as  possible).  Dissect  out  the  A.  profunda 
brachii  and  the  N.  radialis  and  their  branches.    Study — 

(a)  Triceps  muscle  (M.  triceps  brachii). 

Study  its  form,  position,  origin,  insertion,  action,  and 
innervation. 

(aa)  Long  head  (caput  longum), 

(ab)  Lateral  head  (caput  laterale)  (0.  T.  outer  head). 

(ac)  Medial  head  (caput  mediate)  (0.  T.  inner  head). 
Compare  the  M.  triceps  with  the  M.  quadriceps  femoris.     Is  a 

M.  subanconaeus  present? 

(b)  Radial  nerve  (AT.  radialis)  (0.  T.  musculospiral  ner\'e). 

Insert  a  grooved  director  or  the  handle  of  a  scalpel 
beneath  the  lateral  head  of  the  triceps  muscle  along  the 
sulcus  N.  radialis  (0.  T.  musculospiral  groove).  With 
this  as  a  guide,  cut  through  the  lateral  head  of  the  triceps 
and  reflect  it  medialward  and  downward.     Study  the  rela- 
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lions  of  the  nen'e  closely  in  the  different  parts  of  the  upper 

arm.    Branches  in  upper  ann: 
(ha)  Posterior  cutaneous  ner\'e  of  upper  arm  (A^  cutaneus  brachii 

posterior)  (0.  T.  upper  external  cutaneous  branch  of  mus- 

culospiral).     (Already  studied;   vide  supra.) 
(&&)  Muscular  rami  (rami  musculares). 

(bba)  To  three  heads  of  M.  triceps  brachii. 

(bbb)  To  M.  anconaeus. 

(bbc)  To  M.  brachioradialis  (already  studied). 

(bbd)  To    M.    extensor    carpi    radialis    longus    (already 

studied). 
(hbe)  To  M.  brachialis. 
(be)  Posterior  cutaneous   nerve   of  forearm    (N.   cutanetis  anti- 
hrachii  dorsalis)    (0.  T.  lower  external  cutaneous  branch 
of  musculospiral.     (See  Fig.  28.) 

(c)  Deep  artery  of  upper  arm  (A.  profunda  brachii)    (0.  T.  superior 

profunda  artery). 

Study  its  relations  in  all  parts  of  its  course. 
Branches : 

(ca)  Deltoid  ramus  (ramus  deltoideus), 

(cb)  Middle  collateral  artery    (A,  collateralis  media).     Note  its 

contribution  to  the  rete  articulare  cubiti. 

(cc)  Radial  collateral  artery  (A.  collateralis  radialis)  (0,  T.  artic- 

ular branch  of  superior  profunda). 

(cd)  Nutrient  arteries  of  the   humerus    (Aa.   nutriciae   humeri). 

These  sometimes  come  from  the  brachial  artery  proper. 

(d)  Other  structures  in  back  of  arm. 

Dissect  carefully  above  the  back  of  the  elbow — 

(da)  Ulnar  ner\'e  (N,  ulnaris)f  through  the  sulcus  N.  ulnaris. 

(db)  Superior  ulnar  collateral  artery  (A,  ulnaris  collateralis  supe- 

rior)   (0.  T.  inferior  profunda).     Note  relation  to  rete 
articulare  cubiti. 

(dc)  Ramus  muscularis  to  medial  head  of  M.  triceps.     This  is 

sometimes  called  the  "  ulnar  collateral  nen^e." 

(dd)  Inferior  ulnar  collateral  arter>'  (A,  collateralis  ultiaris  infe- 

rior) (0.  T.  anastomotica  magna).    Look  for  it  beneath  the 
tendon  of  the  M.  triceps,  a  little  above  the  olecranon. 

(de)  Bursa  subtendinea  olecrani. 

Look  for  a  bursa  subcutanea  olecrani  also  and  a  bursa 
intratendinea  olecrani. 


SHOULDER-JOINT    (ARTICULATIO    HUMERI,  OR    AR- 
TICULATIO   SCAPULOIIUMERALIS). 

This  joint  is  an  enarthrosis.  (What  is  meant  by  this  state- 
ment!) Review  the  muscles  related  to  the  joint  and  then  remove 
them  as  follows : 

Cut  through  the  origins  of  the  M.  coracobrachialis  and  the 
caput  breve  of  the  M.  biceps  brachii ;  divide  the  M.  teres  major 
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midway  between  its  origin  and  its  insertion  and  the  caput  longum 
of  the  M.  biceps  four  centimetres  below  its  origin.  Reflect  these 
muscles.  Carefully  dissect  from  the  capsule  of  the  joint  the  Mm. 
supraspinatus,  infraspinatus,  teres  minor,  and  subscapularis. 


CbtHj  oI  thp  BrtlrulatJo 
■cromiocUTlculula 


Lkbnung   doUhI 


AMlcDlatlO  bODU 


Clean  the  surfaces  of  the  ligaments  carefully.    Study  the  fol- 
lowing: 

(a)  Articular  capsule  (capsula  arlieularie). 

Note  its  cone  shape,  the  summit  attached  to  tbe  labrum  glenoi- 
dale,  its  base  to  tbe  auatomieal  neck  of  the  humerus.  The  attach- 
ment goes  beyond  the  anatomical  neck  behind  and  below.  Observe 
tbe  variations  in  tbe  thickness  of  the  capsule  in  different  parts. 

(b)  CoracohuDieral  ligament  {ligamentum  coracohumerate)   (0.  T.  acces- 

sory ligament). 

How  is  it  attached  medialward  and  lateralwardf     Note  that  it 
corresponds  to  tbe  interval  between  the  tendons  of  tbe  M.  supra- 
spinatus and  M.  subscapularis,  and  so  strengthens  tbe  capsule  in  a 
region  otherwise  feebly  protected, 
(e)  Qlenohumeral  ligaments.     (Cf.  Fig.  27.) 

Dissect  off  the  posterior  part  of  the  capsula  articularis, 
puli  the  bones  well  apart,  look  into  the  joint  from  behind. 
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and  observe  the  following  ligsmentei  they  are  very  variable 
in  tbeir  development. 
lea)  Superior  glenohunieral  ligament  (ligamentum  glenohumeraU 
svperiuB)  (0.  T.  coracobrachial  ligament  of  Schlemm, 
BupraglenoBuprahumeral  ligament  of  Farabceuf).  Note 
that  it  with  the  coracohumeral  ligament  forms  a  gutter  in 
which  the  long  head  of  the  M.  biceps  runs. 


Fig.  27. 


ConKoglenold  IlguueDt 


imeil,  poterior  view  (Uie  pOBteilar  part  of  tlie  capeule  uid  tbe  head  of  t 
ghow  the  utlculBi  Burf&ce  of  the  snlerior  part  of  the  capsule) . 
t  hum.,  Paris,  1S99,  2  ed.,  t.  i.  p.  G3S,  Fig.  639.) 


(cb)  Middle    glenohumeral    ligament    {ligamentum    glenohumerale 

medium)     (0.    T.    Lig.    glenoideobrachiale    internum    of 
Schlemm  or  supraglenoprebumeral  ligament  of  FarobcDuf ). 
Between  (ca)  and  (cb)  is  the  interstice  known  as  the  "  foramen 
ovale"  of  Weitbrecbt. 

(cc)  Inferior  glenohumeral  ligament    (hgamentum   glenohumerale 

inferius)     (0.    T.     Lip;     plenoideobrarhiale    inferius    of 
Scblemm,  pregleno-infrahumeral  liframent  of  Farabceuf). 
(d)   Glenoid  lip  (labrum  glenotdale)   (0   T    glenoid  ligament). 

Divide  tbe  capsula  artieitlans  and  tlie  glenohumeral  ligaments 
in  front  and  pull  the  head  of  the  humenis  away  from  the  glenoid 
cavity.    Examine  the  labmm  glenoidale     Note  tbe  relation  to  it  of 
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the  long  head  of  the  M.  biceps  brachii  above  and  of  the  long  head 
of  the  M.  triceps  below. 
(e)  Long  head  of  biceps  muscle  (caput  longum  M,  bicipitis  brachii). 

Note  its  relations  to  the  joint.  Why  js  it  of  especial  importance  T 
Note  its  exact  mode  of  origin.  While  in  the  joint,  surrounded  by 
the  synovial  membrane,  it  lies  beneath  a  sort  of  inverted  gutter 
formed  by  the  superior  glenohumeral  ligament  and  by  the  posterior 
border  of  the  coracohumeral  ligament. 

[In  the  horse  the  tendon  is  inserted  into  the  external  surface  of 
the  capsula  articularis;  in  sheep  it  becomes  invaginated  in  the 
joint-capsule,  is  immediately  related  to  the  synovial  membrane, 
being  swung  by  a  meso  of  the  latter;  in  higher  animals  and  man 
it  is  free  in  the  joint.  All  these  phylogenetic  stages  are  repeated 
in  the  ontogeny  of  the  human  embryo.  (Cf.  Welcker,  H.,  Die 
Einwanderung  der  Bicepssehne  in  das  Schultergelenk,  Arch.  f. 
Anat.  u.  Physiol.,  Anat.  Abth.,  Licipzig,  1871,  p.  20.)] 
(/)  Synovial  membrane  and  its  evaginations. 

Note  exact  extent  of  synovial  membrane.     Observe  the 
following  constant  evaginations: 

(fa)  Subscapular  bursa,  in  the  adult  usually  communicating  with 

the  M.  subscapularis  (already  studied). 

(fb)  Vagina  mucosa  intertubercularis  (for  tendon  of  long  head  of 

biceps  muscle). 
(g)  Movements  of  the  joint. 

What  muscles  are  concerned  in  the  following  movements? 

1.  Flexion. 

2.  Extension. 

3.  Abduction. 

4.  Adduction. 

5.  Circumduction. 

6.  Rotation. 

What  structures  check  excessive  movements  in  the  directions 
mentioned  f 

What  agencies  contribute  to  keeping  the  joint  surfaces  in  con- 
tact,— i.e.,  to  maintaining  the  integrity  of  the  joint  t 

For  the  details  of  the  anatomy  of  this  and  other  joints,  consult 
R.  Fick,  Handbuch  der  Anatomic  und  Mechanik  der  Gelenke  (in 
Bardeleben's  Handbuch),  Jena,  1904. 

FOREAEM   AND   HAND  (ANTIBRACHIUM   ET 

MANU8). 

Superficial  Fascia  of  Dorsum  of  Hand. 

Make  incisions  through  the  skin  along  the  margo  ulnaris 
and  the  margo  radialis  of  the  hand.  Dissect  off  the  skin  of  the 
back  of  the  hand  (dorsum  manus),  detaching  the  flap  at  the  roots 
of  the  fingers.  Make  an  incision  along  tlie  middle  line  of  the 
dorsum  of  each  digit  and  reflect  the  skin  radialward  and  ulnar- 
ward  in  each  instance.    Take  no  fat  with  the  skin. 
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Id  the  superficial  fascia  find  the  following : 

Nerves.     (Fig.  28.) 
.       (a)  Superficial  ramus  of  radial  nerve  (ramus  auper/icialii  N.  radialis) 
(O.  T.  radial  branch  of  mu§culospiral). 

(aa)  Ulnar  anastomotic  ramus  (ramus  anatlomolicut  ulnarit). 

(ab)  Dorsai  digital  nerves  (iVn.  diffitales  dorsales). 

(b)  Doreal  ramus  of  hand  from  N.  ulnaris  (ramus  dtirmlis  maiMU  tf. 
ulnarii)  (0.  T.  dorsal  hranch  of  ulnar  nen'e). 
(ba)  Dorsal  digital  nerves  (Ntt.  digitalev  doraalea). 
Study  enact  distribution. 


bnchktrulWtl 


I.  iDUnawB  don. 


siipinalOT  (mpert.  bundle) 
diEllonini 
det'p  bundle) 


U.  ax.  dlgltl  V.  prop. 


BecUon  paalnfr  beloir  Ibe  upper  third  ol  tbe  lorcarm.  Froien  lubjecl ;  right  lorcam :  Kgmmt 
dlKal  to  the  cnl.  (P.  Fredec )  (From  roliier  et  ChupT,  TxtiXt  d'Aaat  bani.,  Ptiti,  1901, 2  k&..  1. 11.  p. 
IM,  Hk.  \a.) 


Veint. 

(a)  Venous  network  of  hack  of  hand  (rete  venosum  dorsale  manut). 
iaa)  Dorsal  metacarpal  veins  (Vv.  melaearpeae  dorsales). 

(aaa)  Digital  venous  arches  (arcto  venosi  digitales). 

(aaaa)  Dorsal  digital  veins  proper  (Vv.  digi- 
tales dorsales  propriae). 
Note  the  relation  of  these  veins  to  the  V.  basilica  and  V.  cephal- 
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ica.    Observe  the  communication  of  the  deep  veins  with  these  super- 
ficial veins. 

Arteries, 

(a)  Dorsal  metacarpal  and  cutaneous  rami  of  dorsal  digital  arteries 
(Aa.  digitales  dorsales,  Aa,  metacarpeae  dorsales). 

Deep  Fascia. 

Remove  all  remaining  fat  of  superficial  fascia,  so  as  to  clean 
carefully  the  deep  fascia  of  the  forearm  and  back  of  the  hand. 

(a)  Deep  fascia  of  forearm  (fascia  antihrachii) . 

How  is  it  related  to  the  fascia  brachiif  What  becomes  of  it 
below  f  Note  the  relation  of  the  lacertus  fibrosus  to  this  fascia. 
Look  closely  at  the  fibres  composing  the  fascia  and  note  their  direc- 
tion. What  nerves  and  blood-vessels  perforate  the  fascia  on  the 
volar  and  dorsal  surfaces  of  the  forearm  t  Besides  those  already 
mentioned  find  (1)  ramus  cutaneus  palmaris  N,  ulnaris,  (2)  ramus 
palmaris  N.  mediani,  and  (3)  ramus  superficialis  N.  radialis,  (See 
Fig.  24.) 
(h)  Deep  fascia  of  back  of  hand  (fascia  dorsalis  manus). 

Is  it  as  thick  as  the  fascia  antibrachiif  Note  its  attach- 
ment proximalward  to  the  ligamentum  carpi  dorsale  and 
distalward  to  the  fibrous  sheaths  of  the  extensor  tendons. 
The  deeper  connections  of  the  fascia  may  be  studied  later. 
(ba)  Dorsal  ligament  of  the  wrist  (Lig,  carpi  dorsale)  (O.  T. 
posterior  annular  ligament).  What  are  its  relations  proxi- 
malward and  distalward  f  Ascertain  exactly  its  attach- 
ments to  the  radius.  What  becomes  of  the  ligament  ulnar- 
wardT 

Radial  Artery  and  its  Relations  in  the  Forearm  (A.  radialis). 

Turn  aside  the  ramus  volaris  of  the  N.  cutaneus  antibrachii 
medialis,  the  N.  cutaneus  antibrachii  lateralis,  and  the  super- 
ficial veins.  Dissect  off  the  fascia  antibrachii,  but  take  care  not 
to  disturb  the  nerves  going  to  the  palm.  Where  muscle-fibres 
arise  from  its  deep  surface,  do  not  remove  the  fascia.  Note  care- 
fully the  attachments  of  the  fascia  antibrachii  in  the  depth.  Dis- 
sect out  the  radial  artery  and  its  branches  in  the  forearm,  clean- 
ing the  adjacent  muscles,  but  disturbing  the  relations  as  little  as 
possible.  Where  does  the  arter\^  begin?  Note  exact  relations 
to  various  muscles  in  different  parts  of  its  course.  Between 
what  tendons  does  that  portion  of  the  artery  usually  palpated 
in  taking  the  pulse  lie?  Note  the  relations  of  the  radial  artery 
to  the  radial  veins  {Vv.  radiales)  and  to  that  part  of  the  super- 
ficial ramus  of  the  radial  nerve  beneath  the  fascia  antibrachii. 
Study  the  origin  and  distribution  of  the  following  branches : 
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l)-mphiiti«  superflptallk 


Lympboflanduke  cQbltaln  ■uperflcUlei 


LympboglanduUe  eubllalw 


'■a  iTmptutlcB  mpeTflclaUB 


KuperflrWfB  o[  the  ToUr  «lde  ot  (hs 
lu  ToUrl*  auprrflrLills 


Lrmpbatlc  Tcvela  of  the  toUr  nirfkne  ol 
bM  bem  tUTided  to  exposL-  the  deep  Ifntphatic  i 
UOO^  3  AdD.,  p.  705,  Fig.  lon.) 
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(a)  Radial  recurrent  artery  (A.  recurrena  radialis). 

(tt)  Superficial  volar  ramus  (ramus  volaris  saperficialis). 

(c)  Muscular  rami  (tami  musculares). 

(d)  Volar  carpal  ramus  (ramus  carpeus  volaris)    (0,  T.  anterior  radial 

carpal ) . 
The  other  branches  of  the  A.  radialis  are  studied  subsequently. 

Radial  Nerve  (N.  radialis)  (O.  T.  Musculosptral)  in  the  Forearm, 
(a)  Deep  ramus  (ramus  profundus). 

{aa)  Muscular  rami  (rami  musculares). 


TraiuvrrK  secllon  liimugh  the  forearm  of  tbe  oposiuui. 
di,  anterior  tuletcneoiu  nerre ;  C.  H.  cenlnlla:  CH,  M,  condyloradlatls :  CL\  M.  condflo-nlnarli; 
FCR.  M.  fleiorc«rpi  rsdialla;  tVL".  Ffl/,' lateral  and  medial  portions  of  the  M.  fleior  carpi  ulnarla; 
«,  median  aerre:  PL,  M.  palmariB  lon^ua;  R,  radius;  Sa,  M.  radlnlin;  (.'  ulna:  u.  ulnar  nerre:  VL, 
H.  ulnarla.  Tbe  abaded  areas  represent  the  U.  Seior  sublimis  dlgltorum.  (A/tcr  UcUurrlch,  Amer. 
Joar.  ol  AnaL.  BiUtdmore.  1903,  vol.  11.,  No.  'i.  p.  IK.  Fig.  &.} 

{b)   Superficial  ramus  (ramus  auper/icuilis)  (0.  T.  radial  branch  of  mus- 
culospiral). 
The  branches  of  (a)  and  (b)  are  studied  later. 

Superficial  Muscles  of  Volar  Surface  and  Ulnar  Margin  of  Forearm. 
All  the  superficial  muscles  of  the  forearm  should  now  be 
dissected  out  and  cleaned.  Avoid  injury  to  the  sheath  of  tbe 
flexor  tendons  in  tbe  lower  part  of  the  forearm  ( vagina  tendinum 
Mm.  flexorum  communium) .     Note  that  the  tendon  of  tbe  M. 
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palmaris  longue  runs  in  front  of  the  ligamentum  carpi  trans- 
versum  (0.  T.  anterior  annular  ligament).  The  ulnar  artery 
and  nerve  also  run  superficial  to  the  ligamentum  carpi  trans- 
versum,  though  under  cover  of  the  more  superficial  ligamentum 
carpi  volare.  (Cf.  Spalteholz,  Figs.  362  and  363.)  Study  care- 
fully the  form,  position,  origin,  and  innervation  of  each  of  the 
following  muscles : 

(a)  Brachioradial  mtiBcle  (jtf.  brachioradialis)  (O.  T.  aupinator  longus). 
This  will  be  studied  more  particularly  later,  when  the  back  and 
radial  margin  of  the  forearm  are  dissected.* 


TnnaTcrae  section  through  the  foreann  ol  a  haioan  embiyo  ol  1.S  cm. 
of.  ■nterior  IntpToweoiu  nerve ;  C.  M.  centralli;  CR,  M.  rondyloiadtolla;  CU.  H.  wmdjlo-ulnarli: 
FClt.  M.  flexor  nrplri'llsllii;  FCr,  M.  flexor  carpL  ulnaiji;  n.  modUn  nerve:  PL,  M.  palmarla  longiu: 
Jt  radliu;  Jdi,  M.  radlalla;  (',  ulna;  a.  ulnar  nerve;  UL.  M.  ulnarta.  The  ihaded  are**  repreKnI  the 
M.  flexor  lubllmis  dlgltoram.  (After  MeMurtlch,  Amef.  Jout.  of  AnaL,  BalUnore,  1903,  vol.  U.,  No.  2. 
p.  WO,  Fig.  8.) 

(b)  Long  palmar  muscle  (if.  palmaris  longua). 

(c)  Kouud  pronator  muscle  (Jf.  pronator  terea)    (0.  T.  pronator  radii 

(ca)  Humeral  head  (caput  humerale). 

(cb)  Ulnar  head  (caput  ulnare)  (O.  T.  coronoid  head). 

Note  relation  of  ulnar  head  to  median  nerve  and  ulnar 

(d)  Radial  flexor  muscle  of  wrist  (Af.  flexor  carpi  radialia). 
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(e)  Ulnar  flexor  muscle  of  wrist  (M,  flexor  carpi  ulnaris). 

(ea)  Humeral  head  (caput  humerale). 

(eb)  Ulnar  head  (caput  ulnare). 

What  large  nerve  runs  between  these  two  heads  f 
(/)  Superficial  flexor  muscle  of  the  fingers  (M,  flexor  digitorum  sublimit), 

(fa)  Humeral  head  (caput  humerale), 

(fb)  Radial  head  (caput  radiale). 

Note  space  between  these  two  heads  for  the  passage  of 
A.  ulnaris  and  N.  median  us. 
(See  study  of  these  flexor  muscles  by  Professor  McMurrich,  of  Ann 
Arbor,  in  the  Amer,  Jour,  of  Anat,,  Baltimore,  vol.  ii.,  No.  2.) 

Ulnar  Blood-vessels  and  Ulnar  and  Median  Nerves. 

These  structures  and  their  branches  should  next  be  carefully 
studied.  Better  to  expose  the  ulnar  artery,  cut  through  the  inter- 
muscular septum  between  the  M.  flexor  digitorum  sublimis  and 
the  M.  carpi  ulnaris. 

(a)  Ulnar  artery  (A,  ulnaris). 

Study  its  origin,  course,  relations,  and  the  following  branches : 

(aa)  Recurrent  ulnar  arteries  (Aa,  recurrentes  ulnares), 

(ab)  Muscular  rami  (rami  musculares). 

(ac)  Volar  carpal  ramus  (ramus  carpeus  volaris)   (0.  T.  anterior 

ulnar  carpal). 

(ad)  Dorsal  carpal  ramus  (ramus  carpeus  dorsalis)   (0.  T.  poste- 

rior ulnar  carpal). 

(ae)  Common  interosseous  artery  (A.  interossea  communis). 

(aea)  Volar  interosseous  artery  (A,  interossea  volaris)  (0. 

T.  anterior  interosseous)  (vide  infra), 

(aeb)  Dorsal  interosseous  (A.  interossea  dorsalis)    (O,  T. 

posterior  interosseous),  to  be  studied  later. 

(b)  Ulnar  veins  (Vv,  ulnares), 

(c)  Ulnar  nerve  (N,  ulnaris), 

(ca)  Palmar  cutaneous  ramus  (ramus  cutaneus  palmaris). 

(cb)  Dorsal  ramus  of  hand  (ramus  dorsalis  manus)   (0.  T.  dorsal 

cutaneous). 
(cba)   Dorsal     digital     nerves     (Nn.     digitales     dorsales)^ 
already  studied  (vide  supra), 

(cc)  Volar  ramus  of  hand    (ramus  volaris  manus)    (branches  in 

palm  to  be  studied  later). 

(cd)  Rami  musculares  to  M.  flexor  carpi  ulnaris  and  part  of  M. 

flexor  digitorum  profundus. 

(d)  Median  ner\'e  (A^.  medianus) . 

Reflect  the  humeral  head  of  the  M.  pronator  teres  and 
the  radial  head  of  the  M.  flexor  digitorum  sublimis,  and 
study  the  median  nerve  throughout  its  whole  course  in  the 
forearm.  Note  its  relation  to  the  A.  mcdiana.  Examine — 
(da)  Muscular  rami  (rami  musculares)  to  Mm.  pronator  tores, 
flexor  carpi  radialis,  pahnans  longus,  flpxor  suhliinis  diiri- 
tomm, — i.e.,  to  all  nuiscles  of  superficial  group  except  M. 
flexor  carpi  ulnaris. 
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(dh)  Volar  interosseous  nerve  of  forearm    (N,  interosseus  anti- 

brack  a  voJaris)  (0.  T.  anterior  interosseous). 

(dha)  Rami  musculares,  to  be  studied  a  little  further  on. 
(dc)  Palmar  ramus  (ramiAs  pdlmaris  N.  mediani)    (0.  T.  median 

palmar  cutaneous) ,  already  examined  {vide  supra). 

Deep  Structures  on  Volar  Surface  of  Forearm. 

The  remaining  structures  on  the  volar  surface  are  now  to  be 
dissected  out  and  carefully  cleaned. 

Muscles, 

(a)  Deep  flexor  muscle  of  fingers  {M,  flexor  digitorum  profundus). 

(b)  Long  flexor  muscle  of  thumb  {M.  flexor  polUcis  longus), 

(c)  Quadrate  (or  square)  pronator  muscle  (M,  pronator  quadratus). 

Blood-vessels, 

(a)  Volar  interosseous  artery  (A,  interossea  volaris)    (0,  T.  anterior 

interosseous). 

(aa)  Median  artery  {A,  mediana), 

(ab)  Muscular  rami  (rami  musculares), 

(b)  Volar  interosseous  veins   (Vv,  interosseae  volares),     (Cf.  Toldt, 

Fig.  1063.) 

Volar  interosseous  nerve   (N,  interosseus   [antibrachii]    volaris)    (0.   T. 
anterior  interosseous). 
(a)  Muscular  rami  (rami  musculares)  to  the  M.  flexor  digitorum  pro- 
fundus (lateral  or  radial  part)  and  M.  pronator  quadratus. 


WRIST   AND   PALM  {CARPUS  ET   VOL  A   MANUS 

[PALM  A]). 

Study  the  surface  anatomy  first,  noting  the  thenar  and  hy- 
pothenar  eminences.  Palpate  the  bony  prominences  in  the  front 
of  the  wrist.  To  what  is  each  duel  Observe  the  three  prominent 
furrows  in  the  thick  skin  of  the  palm.  Note  also  the  transverse 
sulci  on  the  pahnar  surfaces  of  the  digits.  In  what  relation  do 
these  stand  to  the  metacarpophalangeal  articulations  and  the 
finger-joints? 

To  reflect  the  skin  make  (1)  a  vertical  incision  along  the 
middle  line  of  the  vola  manus  and  (2)  a  transverse  incision  near 
the  metacarpophalangeal  junction  from  the  margo  radialis  to 
the  margo  ulnaris  of  the  hand.  Reflect  the  flaps  of  skin  ulnar- 
ward  and  radialward  respectively,  proceeding  with  caution.  Do 
not  reflect  the  ulnar  flap  quite  to  the  ulnar  margin  of  the  hand 
until  the  insertion  of  the  M.  palmaris  brevis  into  it  ha^  been 
made  out. 
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Superficial  Fascia  of  Palm. 

Note  the  Bubdivision  of  the  fat  into  lobules. 


Stu^j-- 


{a)  The  short  palmar  musele  (JU.  palmaris  brevig).     After  examination 

cut  through  its  origin  and  reflect  it  ulnarvard,  avoiding  injury  to 

ulnar  artery  and  nerve, 
(b)  Cutaneous  nerves  of  palm. 

{ba)  Bamus  palmang  N.  medtani. 

(bb)  Ramus  cutaneiia  palmaris  N.  ulttaria. 

(be)  Ramus  superficialit  N.  radiatit. 

Fio.  34. 


Deep  Fascia  of  Palm  (Aponeurosis  palmarts). 

Clean  the  surface  of  this  and  note  its  three  parts. 

(a)  Radial  or  thenar  aponeurosis. 

(b)  Middle  or  principal  palmar  aponeurosis. 

(c)  Ulnar  or  hypothenar  aponeurosis. 

fa)  and  (c)   arc  relalively  thin;    (b)    is  very  Ihick.     What  i 
the  shape  of  (li)t    To  what  dues  the  base  of  the  triangle  corre 
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spond?    Note  the  distribution  of  the  longitudinal  and  transverse 
fibres  which  constitute  it.    Examine  carefully — 
(d)  Fasciculi  transversi  (0,  T.  transverse  superficial  ligament). 

Between  each  two  digital  slips  of  the  aponeurosis  palmaris, 
note  the  vessels  and  nerves.  Cut  through  the  fasciculi  transversi 
in  order  to  expose  them  better.  Observe  the  septa  passing  into 
the  depth  from  the  margins  of  (&).  What  three  compartments 
are  thus  formed  and  what  do  they  contain  t 

Superficial  Volar  Arch  (Arcus  volaris  superficialis)  (O.  T.  Superficial 
Palmar  Arch)  and  Ulnar  Artery. 

Cut  through  the  narrow  proximal  part  of  the  aponeurosis 
palmaris,  reflect  it  distalward,  and  then  remove  it  entirely.  Re- 
move the  ligamentum  carpi  volare  and  dissect  out  the  ulnar 
vessels  and  ramus  volaris  manus  N.  ulnaris  in  the  palm.  Dissect 
out  also  the  N.  medianus  and  its  branches ;  avoid  injury  to  the 
muscular  rami  near  the  distal  margin  of  the  ligamentum  carpi 
transversum.  To  follow  out  the  digital  vessels  and  nerves,  make 
an  incision  along  the  middle  line  of  the  volar  surface  of  each 
digit  and  reflect  the  skin  ulnarward  and  radialward. 

How  is  the  superficial  volar  arch  formed?  Study  the  ulnar 
artery  and  the  superficial  volar  ramus  of  the  radial  artery. 
Where  does  the  ulnar  artery  give  off  its  deep  volar  ramus  t  On 
the  skin  of  your  own  palm  draw  a  line  with  a  colored  pencil  cor- 
responding to  the  position  of  the  arcus  volaris  superficialis. 

Branches : 

(a)   Common  volar  digital  arteries   {Aa.  digitales  volares  communes) 

(0.  T.  palmar  digital  arteries). 
(aa)  Volar  digital  arteries  proper   {Aa.  digitales  volares  pro- 
priae)  (0.  T.  collateral  digital  arteries). 

Note  the  point  where  the  Aa.  digitales  volares  communes 
receive  the  Aa.  metacarpeae  volares  II.-IV.  from  the  deep  volar 
arch.  Observe  the  relations  of  the  digital  arteries  to  the  accom- 
panying nerves ;  the  relations  of  the  proper  digital  differ  from 
those  of  the  common  digital  arteries. 

Median  Nerve  in  Palm  (N.  medianus).    (Fig.  35.) 

How  does  this  nerve  enter  the  palm!  Note  its  relations  to  the 
ligamentum  carpi  transversum  and  to  the  mucous  sheath  of  the 
flexor  tendons.    Study  the  following  branches : 

(a)  Muscular  rami  {rami  musculares)  to  M.  abductor  poUicis  brevis,  M. 
flexor  poUicis  brevis  (caput  superficialis),  and  M.  opponens  pollicis. 
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lu  Ihe  pulp,   (2)  dorsal,  to  the  bed  of  tlie  nail, 
terminals  find  the  foiiu  of  terminal  corpuscle  known  as  tl 
Pacinian  corpuscle  leorpuacula  lamellosa  [Valeri,  Pacini] )a 

Volar  Ramus  of  Ulnar  Nerve  in  Hand   (Ramus  volarts  manus  N.I 

ulnaris).     (Fig.  35.) 

Note  i)i)sition  of  volar  ramus  of  ulnar  nerve  in  wrist  {between! 

ligamentum  carpi  volare  and  ligamentuin  carpi  transversum).r 

Observe  branching  as  follows: 

la)   Deep  raiuns  (ramus  profundus). 

Note  iU  diaappearanoe  between  M.  abductor  digili  quinti  and  lf.9 

flexor  digiti  qiiinti  bret-is.    It  will  be  studied  later. 
((f)  Superficial  ramus  {ramus  superficial  is). 

(ba)  Ramus  mnscularis  to  M.  palmaris  brevis. 

(bti)  Common  volar  digital  nerve  {N.  digitalis  volaris  commuait)^ 

Fig.  36. 


.M9f 


1.  Ramus  anaalomoticus  cum  N.  mediani. 

2.  Hami  rulan^^i  tf  skin  of  palm. 

3.  Pro|jer    volar    digilAl    oerves    (JVn.    digilalcs    volarei  ^ 
proprii), — 

VIII.  to  ulnar  side  of  ring-finjrer : 

IX.  to  radial  sidp  of  little  finger. 
(be)   Proper  volar  digital  nen-e  (N.  digitalis  valaris  proprius),- 

X.  1(1  ulnar  side  of  litlle  linger. 
Find   Ihe  niuBcular  rami   ftiven  off  by  this  nerve  to  the  ^ 

muscles  of  the  hypulbenar  eniineni.-e. 

Transverse  Carpal  Ligament  (Ligamentum  carpi  transversum)    (O.  I 
T.  Anterior  Annular  Ligament).     (C£.  Spalteholz,  Figs.  363- 
365.) 
Contrary  to  statements  in  many  books,  tins  ligament  is  not  J 

directly  eoutinuous  eitlier  with  tlic  fascia  antibinchii  or  with  the! 
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ajMnenrosis  palmaris.  Note  its  attachments  ulnarward  and 
medialward.  Study  the  relations  of  its  deep  and  superficial  sur- 
faces. What  is  the  canal  beneath  it  called  and  what  structures 
pass  through  this  canal  r 

Flexor  Tendons  and  their  Mucous  Sheaths.     (Cf.  Spalteholz,  Pig. 
366.) 

(a)  Mucous  sheath  of  comniun  flexor  tendons  (vagina  [mucam]  lendittitM 
Mm.  fieiorum  commuMtum)  (0.  T.  Hynovial  sbeatb). 

If  uninjured  by  disttectiiin  (hiis  far,  insert  a  blow-pipe  into  sheath 
proximal  to  ligaiuentnni  carpi  traiisversum  and  inflate.  Study  the 
exact  relaliona  to  the  flexor  tendons  in  your  cadaver  and  compare 
with  text-book  dcMriptions.     (0£.  Fig.  37.) 


Fio.  37. 


{h)  Mucous  sheath  of  tendon  of  long  flexor  of  thumb  {vagina  tendinis  M. 
flejcoria  pollicis  lonyi). 

(c)  Diffital  shealhM  of  the  tendons  (vaginae  tendtnttm  digitale/i). 

Note  also  the  pnire  »f  sinull  folds  extending  between  the  flret 
and  second  phalanges  and  llie  digital  sheaths;  these  are  the  so- 
called  "  bands  of  union  of  the  tendons"  {vinculo  iendinvm).  They 
carry  the  blood-vessels  to  the  tendons. 
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Study  the  ligaments  of  the  sbeaths  of  the  fingers  (ligamenta 
vaginalia  digitorum  manus)  and  Ihe  accessory  ligaments.  Of  the 
latter,  examine  (1)  tlie  riiig-ligamentB  (ligamenta  annularia  digi- 
torum  manun)  and  (2)  (he  cruciate  ligaments  {ligamenta  cruciata 
digilorum  manus).     (Spalteholz,  t'ig.  363.) 

Cut  through  these  ligaments  and  open  up  the  digital  sheaths  of 
the  tendons.     The  vinciila  tcndinum  are  well  seen  on  raising  the 
,      tendons  from  the  phalanges. 
(d)  Flexor  tendons  and  their  insertions.     (Fig.  38.) 

Cut  through  the  hgamentum  carpi  trans\'ersum  by  a  vertical 
incision  at  its  middle,  thus  opening  the  carpal  canal  (canalU  carpi). 
Examine  the  arrangement  of  the  flexor  tendons  and  dissect  each 
free  from  the  vagina  t«ndtnum.  Compare  the  arrangement  found 
with  the  deseription  in  your  systematic  text-book.  Note  the  rela- 
tion of  these  tendons  to  the  central  compartmeut  of  the  palm. 

Examine  carefully  the  insertions  of  the  tendons  of  the  various 
flexor  nmscles.  Where  and  how  are  the  tendons  of  the  superficial 
flexor  perforated  hy  those  of  the  deep  flexort  What  is  meant  by 
the  chiasm  of  the  tendons  {ckiatma  tendinum)  T 

Fid.  3S. 
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1  of  the  M.  flexor  pollicis  longiis.     Open  the 
1  see  how  and  where  the  tendon  is  inserted. 

Follow  the  tendon  i 
vagina  tendinis  : 
What  is  its  relation  to  the  muscles  of  the  thena 

Lumbrical  Muscles  (Mm.  lumbricales) . 

Cut  through  the  arcua  volaris  superficialis  on  the  ulnar  side 
distal  from  the  deep  volar  ramus  of  the  ulnar  artery,  and  on  the 
radial  side  at  its  junction  with  tlie  superficial  volar  ramus  of  the 
radial  artery.  Reflect  the  arch  distalward.  Cut  through  the 
N.  medianus  at  the  level  of  the  wrist  and  reflect  it  radialward  and 
distalward,  noting  again  its  branches  to  the  muscles  of  the  thenar 
eminence  and  the  two  {radial)  Mm.  lumbrieales.  Cut  through 
the  M.  flexor  digitorum  sublimis  at  middle  of  forearm  and  reflect 
it  and  its  tendons  distalward  as  far  as  possible.  Examine  thor- 
onghly  tiie  tendons  of  the  M.  flexor  digitorum  profundus  and  the 


DISSECTION    OF   THE    UPPER   EXTREMITY  103 

Mm.  lumbricales.  Study  origin,  insertion,  form,  position,  action, 
and  innervation  of  each  of  the  four  lumbrical  muscles.  Divide 
the  M.  flexor  digitorum  profundus  in  its  muscular  part  in  the 
forearm  and  reflect  it  far  distalward,  dlong  with  the  Mm.  lum- 
bricales. Take  this  opportunity  to  secure  the  branches  of  the 
ramus  profundus  of  the  ramus  volaris  manus  of  the  N.  ulnaris 
supplying  the  two  (ulnar)  lumbrical  muscles. 

Short  Muscles  of  Thimib  and  Little  Finger. 

Study  carefully  the  form,  position,  origin,  insertion,  action, 
and  innervation  of  each  of  the  following  muscles : 

(a)  Short  abductor  muscle  of  thumb  (M.  abductor  pollicis  brevis)  (0.  T. 

abductor  pollicis). 

(b)  Abductor  muscle  of  little  finj?er  {M,  abductor  digiti  quinti), 

(c)  Short  flexor  muscle  of  little  finger  {M.  flexor  digiti  quinti  brevis). 

(d)  Opposing  muscle  of  thumb  (3f.  opponens  pollicis). 

(e)  Short  flexor  muscle  of  thumb  {M.  flexor  pollicis  brevis). 

(f)  Adductor  muscle  of  thumb  (M.  adductor  pollicis). 

(g)  Opposing  muscle  of  little  finger  {M.  opponens  digiti  quinti). 

Deep  Ramus  of  Volar  Ramus  of  the  Hand  from  the  Uhiar  Nerve  (R. 
profundus  R.  volaris  manus  N.  ulnaris). 

Study— 

(a)  Muscular  rami  {rami  musculares)  to  all  nmscles  of  palm  lying  ulnar- 
ward  from  tendon  of  M.  flexor  longus  pollicis  (except  t^o  radial 
Mm.  lumbricales). 

Deep  Volar  Arch  (Arcus  volaris  profundus)   (O.  T.  Deep  Palmar 
Arch).     (See  Fig.  34.) 

How  is  it  formed!  (Cf.  Spalteholz,  Fig.  460.)  Compare  its 
convexity  with  that  of  the  superficial  yolar  arch.  With  a  colored 
pencil  indicate  its  position  on  your  own  palm.  Study  carefully 
its  relation  to  neighboring  muscles  and  nerves.  Cut  through  the 
M.  adductor  pollicis  at  its  origin  and  reflect  it.  Follow  out  care- 
fully each  of  the  four  following  branches : 

(a)  Volar  metacarpal  arteries  (Aa.  metacarpeae  volares). 

(aa)  A.  metacarpeae  volaris  I. 

(aaa)  Branch  to  thumb  (0.  T.  arteria  princeps  pollicis). 

(aab)  Branch  to  radial  side  of  index-finger  (0.  T.  arteria 

radialis  indicis). 

(ab)  A.  metacarpea  volaris  II.  (0.  T.  first  palmar  interosseous), 

forward  between  second  and  third  phalanges  to  join  A. 
digitalis  communis. 


104     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

(ac)  A,  metacarpea  volaris  III.  (0.  T.  second  palmar  interosseous), 

forward  between  third  and  fourth  phalanges  to  join  A. 
digitalis  communis. 

(ad)  A.  metacarpea  volaris  IV.  (0.  T.  third  palmar  interosseous), 

forward  between  fourth  and  fifth  phalanges  to  join  A. 
digitalis  conmiunis. 

Note  rami  perforantes  given  off  by  each  volar  metacarpal 
artery. 

Study  the  formation  of  the  volar  carpal  network  {rete  carpi 
volare)  (O.  T.  anterior  carpal  rete). 

DORSAL  SURFACE  AND  RADIAL  MARGIN  OF  FORE- 
ARM {FACIES  DORSALIS  ET  MARGO  RADIALIS 

ANTIBRACHII). 

The  skin  and  superficial  fascia  with  their  nerves  and  blood- 
vessels have  already  been  studied.  The  fat  of  the  superficial 
fascia  should  now  be  completely  removed  and  the  deep  fascia 
studied. 

Dorsal  Portion  of  Deep  Fascia  of  Forearm  (Fascia  antibrachii). 

How  is  it  attached  above  and  below  I  Note  the  relation  of  its 
deep  surface  to  the  extensor  muscles.  The  dorsal  ligament  of 
the  carpus  {ligamentum  carpi  dor  sale)  (0.  T.  posterior  annular 
ligament)  is  really  a  part  of  it. 

Superficial  Muscles  of  Dorsum  of  Forearm. 

Dissect  away  the  deep  fascia  on  the  dorsum  of  the  forearm, 
with  the  exception  of  that  portion  of  it  near  the  elbow  overlying 
and  giving  origin  to  muscles  underneath.  The  ligamentum  carpi 
dorsale  should  also  be  preserved.  Isolate  as  far  as  possible  and 
clean  the  surfaces  of  the  following  muscles : 

(a)  Brachioradial  muscle  (M.  brachioradialw)   (0.  T.  supinator  longus). 

(b)  Long  radial  extensor  muscle  of  carpus   (M.  extensor  carpi  radialis 

longus). 

(c)  Short  radial  extensor  muscle  of  carpus  (3/.  extensor  carpi  radialis 

brevis). 
(ca)  Bursa  M.  extensoris  carpi  radialis   brevis   (Spalteholz,  Fig. 
360). 

(d)  Common   extensor  muscle  of  fingers    (M.   extensor  digitorum   com- 

munis). 

Study  juncturae  tendinum  later. 

(e)  Proper  extensor  muscle  of  fifth   finger    (3/.   extensor  digit i  quinti 

proprius)  (0.  T.  extensor  minimi  digiti). 


DISSECTION   OF   THE   UPPER   EXTREMITY  105 

(/)  Elbow  muscle  (M,  anconaeus), 

(g)  Ulnar  extensor  muscle  of  carpus  (M.  extensor  carpi  ulnaria). 

Vessels  and  Nerves  on  Dorsum  of  Forearm. 

Divide  the  M.  extensor  digitorum  communis  and  M.  extensor 
digiti  quinti  proprius  at  about  the  middle  of  their  fleshy  bellies 
and  reflect  proximalward  and  distalward.  Find  the  muscular 
rami  from  the  ramus  profundus  N.  radialis  innervating  these 
muscles.    Dissect  out  carefully — 

(a)  Dorsal  interosseous  artery  (A.  interossea  dorsalis)   (0.  T.  posterior 

interosseous  artery).    How  does  it  arise?    Follow  its  course 
and  distribution. 
(aa)  Recurrent  interosseous  artery  (A,  interoaaea  recurrena)   (0. 
T.  posterior  interosseous  recurrent). 
(6)  Arterial  network  about  the  elbow- joint  (rete  articulare  cuhiti). 
Find  the  following  tributaries : 
Above. 

(ha)  A.  coUateralis  ulnaris  superior. 
(bb)  A.  collateralis  ulnaris  inferior. 
(be)  A.  collateralis  media. 

(bd)  A.  collateralis  radialis. 
Below, 

(be)  A.  recurrens  ulnaris  posterior. 

(bf)  A.  interossea  recurrens. 

(bg)  A.  recurrens  radialis. 
Ulnarward, 

(bh)  Transverse  branch  fed  by  A.  collateralis  ulnaris  inferior. 

(c)  Terminal  branch  of  volar  interosseous  artery  {A,  interoaaea  volaria) 

(0.  T.  anterior  interosseous). 

(d)  Deep  ramus  of  radial  nerve  {ramua  profundus  N.  radialis), 

(da)  Muscular  branches  {rami  musculares), 

(db)  Dorsal  interosseous  nerve  {N,  interoaaeua  [antibrachii]  dor- 

aalia)  (0.  T.  posterior  interosseous). 


Deep  Muscles  of  Dorsum  of  Forearm. 
Clean  and  study  carefully — 

(a)  Supinator  muscle  (M,  supinator)  (0.  T.  supinator  brevis). 

(b)  Long  abductor  muscle  of  thumb  (M,  abductor  pollicia  longus)  (0.  T. 

extensor  ossis  metacarpi  pollicis). 

(c)  Slv)rt  extensor  muscle  of  thumb  {M,  extensor  pollicis  brevis)   (0.  T. 

extensor  primi  intemodii  pollicis). 

(d)  Long  extensor  muscle  of  thumb  (M.  extensor  pollicis  longus)  (0.  T. 

extensor  secundi  intemodii  pollicis). 

(e)  Proper  extensor  muscle  of  index-finger  (3f.  extensor  indicis  proprius) 

(0.  T.  extensor  indicis). 

Whence  does  each  get  its  nerve-supply? 
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DORSUM   OF  WRIST   AND   HAND. 
Radial  Artery  and  Veins. 

Study— 

(a)  Radial  artery  {A.  radialis). 

(aa)  Dorsal  carpal  ramus  (ratnua  carpeus  dorsalia)    (0.  T.  pos- 
terior radial  carpal). 
{ab]  First  dorsal  metacarpal  artery  (A.  melacarpea  dorsalis  I.). 
(aba)  Aa.  digitales  doraalea. 

(1)  A.  dorsalis  pollicis  ulnaris. 

(2)  A.  dorsalia  ittdicis. 

(oc)  Doraal  digfital  artery  to  radial  side  of  thumb   (A.  dorsalia 
poUicis  radialis). 

Fifl.  39. 

Ihutim  ttfOrSt  fetor  dtfOontn  nOiUmlii 
IhutoH  qf  Ou:  M  fen 

^*^™™^*^^"''^*'  "^ri  m  tf  Ihr  V  jfemr  rarpi  mdiala 

Union  t!  thcM  four  poOirit  imga: 
.Rotn  If    dlBrli  mperflciallB 

IT  abdatbir  jmUiciiJono'^ 
M  cit^iwfr  paiUcu  brtrit 


radialit  tonffvr 
eitrpi  radiaiU  brfTi9 

Lie  turpi  di 
CrowccHoo  ol  the  dlital  extremity  of  ihe  right  fonsim.    Snil&ee  Sinai  to 
(After  Toldt.  Anat.  Atlan,  Wleti,  1900. 2  AuB.,  p.  «2I,  Fig.  99B.) 

(ad)  Dorsal  carpal  rete  [rete  carpi  doraale)  (0.  T.  posterior  carpal 
rete). 
(ada)  Dorsal  metacarpal  arteries   {Aa,  metacarpeae  dor- 
sales  II.,  III.,  IV.)    (O,   T.  dorsal   interosseons 
arteries). 

Note  how  each  of  these  divides  into  two  dorsal 
digital  arteries  {Aa.  digitales  doraalea)  for  adja- 
cent margins  of  the  second  to  the  fifth  finger. 

Find  the  artery  passing  directly  from  the  ulnar 
side  of  the  rete  carpi  dorsale  towards  the  ulnar 
mai^TD  of  the  little  finger, 
(b)  Radial  veins  {Vx>.  radiaUs). 

Dorsal  Ligament  of  Wrist  (Ligamentum  carpi  dorsale)  (O.  T.  Pos- 
terior Annular  Ligament). 
How  does  it  become  attached  radialwapd  and  ulnarwardT 
How  is  the  space  beneath  it  subdivided  T  To  what  are  the  various 
septa  attached  t  Open  up  the  following  six  compartments  and 
study  their  contents. 
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First  Compartment, 

Tendons  of  M.  abductor  pollicis  longus  and  M.  extensor  pollicis  brevis. 

Vagina  tendinum  Mm.  abductoris  longi  et  extensoris  brevis  pollicis. 
Second  Compartment. 

Tendons  of  Mm.  extensor  carpi  radialis  longus  et  brevis. 

Vagina  tendinum  Mm.  extensorum  carpi  radialium. 
Third  Compartment, 

Tendon  of  M.  extensor  pollicis  longus. 

Vagina  tendinis  M.  extensoris  pollicis  longi. 
Fourth  Compartment. 

Tendons  of  M.  extensor  digitorum  communis  and  M.  extensor  indicis 
proprius. 

Vagina  tendinum  Mm.  extensoris  digitorum  communis  et  extensoris 
indicis. 
Fifth  Compartment. 

Tendon  of  M.  extensor  digiti  quinti  proprius. 

Vagina  tendinis  M.  extensoris  digiti  V. 
Sixth  Compartment. 

Tendon  of  M.  extensor  carpi  ulnaris. 

Vagina  tendinis  M.  extensoris  carpi  ulnaris. 
Note  the  variable  extent  of  the  vaginae  tendinum  into  the  dorsum 

manus.     (Spalteholz,  Fig.  369.) 

Tendons  of  Extensor  Muscles  of  Fingers.     (Spalteholz,  Fig.  361; 
Poirier  et  Charpy,  t.  ii.»  Figs.  109,  no.) 

Note  the  divergence  of  the  tendons  after  leaving  the  osteo- 
fibrous  canals  at  dorsum  of  wrist.  At  level  of  head  of  each  meta- 
carpal bone  find  fibrous  expansion  going  from  deep  surface  of 
tendon,  becoming  adherent  to  capsula  articularis,  and  inserted 
into  base  of  first  phalanx.  At  this  level  note  union  of  process  of 
deep  palmar  fascia  with  lateral  sides  of  tendon.  Note  aponeu- 
rotic expansion  at  sides  of  each  tendon  over  first  phalanx  and 
find  insertions  of  Mm.  interossei  and  Mm.  lumbricales  into  these. 
Observe  division  of  tendon  (reinforced  by  '*  dorsal  expansion") 
into  three  tongues  of  fibrous  tissue,  the  middle  one  becoming 
directly  inserted  into  base  of  phalanx  II. ;  the  lateral  tongues, 
stronger,  go  farther,  become  united  over  the  second  phalanx, 
and  are  inserted  into  the  base  of  phalanx  III.  (ungual  phalanx). 
Study  the  aponeurotic  bridges  {juncturae  tendinum)  uniting  one 
tendon  with  its  neighbor.  Why  is  the  independent  movement  of 
the  ring-finger  backward  so  limited? 

Ip  the  thumb,  the  tendons  of  the  two  extensors  are  placed  side 
by  side  at  the  level  of  the  metacarpophalangeal  joint  and  receive 
the  same  expansions  of  the  palmar  fascia  and  also  interosseous 
muscles  (represented  here  by  the  M.  abductor  pollicis  brevis  and 
the  M.  interosseus  I.). 
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Note  the  exact  behavior  of  the  tendons  of  the  M.  extensor 
indicis  proprius  and  the  M.  extensor  digiti  qninti  proprius  at 
and  near  their  terminations. 

Dorsal  Interosseous  Nerve   (N.  Interosseus  dorsalis)    (O.   T.  Pos- 
terior Interosseous). 
Find  the  terminal  filament  of  this  nerve.    To  what  structures 
is  it  related!   What  joints  are  innervated  by  itt 

Fig.  40. 


Transverse  Ligament  of  the  Heads  of  the  Metacarpal  Bones  and  the 
Interosseous  Muscles. 
Place  the  volar  surface  of  the  hand  upward  and  examine  the 
transverse  ligament  of  the  heads  of  the  metacarpal  bones  (liga- 
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mentum  capitulorum  [ossium  metacarpalium]  transversuin) . 
Note  that  the  Mm.  Inmbricaies  run  volar  and  the  Mm.  interoesei 
dorsal  to  this  ligament. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of — 

(a)  Volar  interoeseous  muscles  (^m.  inlerosaei  votarea  I.,  II.,  III.). 

(b)  Dorsal  interasBeous  muscleij  {Mm.  interossei  donaUs  I.-IV.). 

Reflect  the  radial  head  of  the  M.  interosseus  dorsalis  I.    A 
good  dorsal  view  of  the  deep  head  of  the  M.  flexor  pollicis  brevis 


medium  cephallctk 


TmuTviH  KCIiUD  of  the  Itfl  clUiu'  |it[l<>r  FantHPuf).    The  dlital  end 
{From  Polrltfr  e(  Cturpy,  TralW  d'AiuH.  hum.,  ftiri*.  1«W,  '1 « 


i.  p.  «4«.  Fig.  6U.| 


can  now  be  obtained.  How  does  this  head  arise?  Where  is  it 
inserted!  This  part  of  the  M.  flexor  pollicis  brevis  was  desig- 
nated by  Henle  the  M.  interosseus  volaris  primus. 

The  course  of  the  tendon  of  the  M.  flexor  radialis  should  now 
be  followed  and  its  exact  insertion  established. 


JOINTS. 
Elbow-joint  (Articulatio  cubtti).     (Figs.  41,  43,  and  43.) 

The  muscles  about  the  elbow  may  now  be  completely  removed. 
Leave  the  M.  supinator  in  position  after  removal  of  the  others, 
in  order  that  its  exact  origin,  insertion,  innervation,  and  mode 
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of  action  may  be  made  out.  It  may  then  be  cut  away  also.  What 
bones  are  concerned  in  the  formation  of  the  elbow-jointt  Note 
that  the  articulatio  cubiti  really  includes  three  articulations : 

(a)  Hiunero-ulnar  articulation  (articulatio  humero-ulnarU) ; 
(6)  Humeroradial  articuUtioD  (articulatio  humeroradialis) ; 
(c)  Proximal   radio-ulnar   articulation    (articalatio    radio-ulnaria   proxi- 

Jointa  (a)  and  (b)  are  studied  at  this  stage;  joint  (c),  a  Uttte  lat«r. 

Fig.  42. 


Study  carefully  the  form,  position,  and  attachments  of  each 
of  the  following  ligaments: 

(a)  Joint-capsule  {capaula  articularis) . 

(aa)  Ulnar  collateral  ligament  (ligamentum  collalerale  ulnare)  (O. 

T.  internal  lateral  ligament). 

(ab)  Radial  collateral  ligament   {ligamentum  collaterals  radiale) 

(0.  T.  extenial  lateral  ligament). 

Make  a  transverse  cut  across  the  anterior  surface  of  the  cap- 
sula  articularis  so  as  to  open  the  joint.  Examine  the  extent  of 
the  synovial  membrane.  Note  the  continuity  of  the  cavities  of 
the  humero-ulnar  and  humeroradial  articulations  with  that  of 
the  proximal  radio-ulnar  articulation,  all  forming  one  joint- 
cavity,  that  of  the  articulatio  cubiti.    (See  Fig.  43.) 
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Stndy  the  possible  movements  of  the  humeroradial  and 
hnmero-ulnar  articulationB. 

Joint  of  the  Hand  (Articulatio  manus). 

Dissect  away  the  whole  of  the  ligamentam  carpi  transversmn 
and  the  ligamentnm  carpi  dorsale.  Reflect  the  flexor  and  ex- 
tensor tendons  distalward,  so  as  to  leave  the  region  of  the  wrist 
bare.  Cnt  away  the  short  muscles  of  the  thenar  and  hypothenar 
eminences. 

Fig.  43. 


Note  that  the  joint  of  the  hand  is  divisible  into  two  chief 
parta: 

(a)  Radiocarpal    artieutation    {articulatio    radiocarpea)     (O:    T.    wriet- 

joint). 
(6)   Intercarpal    articulatioD    {articulatio    intercarpea)     (0.    T.    carpal 
joints). 
ad  (a)  What  bony  nrlicular  surfaces  are  concerned  in  the  radiocarpal  articii- 
latiimT    Khidy  carefully  the  following: 
{ad)  Joint-capsule  {capsula  articularia), 
{ab)  Stren^hening  ligaments: 

(aba)  Dorsal  radiocarpal  Hgament  (ligamentum  radioear- 

peum  dorsale)  (O.  T.  posterior  ligament). 
{abh)   Volar   radiocarpal    lipaniont    {ligamentum   radioear- 

peum  volare)   (O.  T.  anterior  ligament). 
(abc)  Ulnar  collateral    ligament   of  carpus    {Uf/amenlum 
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collaterak  carpi  ulnare)    (0.  T.  inUrnal  lateral 
ligament). 
{abd)  Radial  collateral  ligament  of  carpus   (Ugamentum 
collaterale  carpi  radiale)    (0.  T.  external  lateral 
ligameut). 


Bapliiatkm 

Bchcme  of  proiutioD  and  of  niplnmtlon. 
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ct  Cbupy,  Tnlt«  d'Atut.  bum.,  Parli.  18».  2  ed.;  1. 1.  p.  fiTiH.  Fig.  lUVM 


lu  and  Ibe  ulna  in  tbe 
nkldiL' auger  (///.).  and 
le  ulna.)    (From  Poirier 


(b)  What  bony  articular  surfaijes  are  eonccmeil  in  the  intercarpal  artieu- 
lationf    Stutly  carefully  the  following: 

(ba)  Joi tit-capsules  (fapnulae  arlkularen). 

(bb)  Strengthening  liganieiitii : 

{bba)  Radiate  ligament  of  cnn»"s  (Ugamenfum  carpi  ra- 

diatum). 
(bbb)  Dorsal  iiitcroaipal  ligaments  (Ligg.  intercarpea  dor- 
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(bbc)  Volar  intercarpal  ligaments  {Ligg,  iatercarpea  vo- 

taria)  (0.  T.  palmar  intercarpal). 

(bbd)  Interosseous  intercarpal  ligaments   (Ligg.  inlerear- 

pea  interoMea). 
To  examine  these  ligaments  carefully  tiie  ulnar  and  radial  collateral 
ligaments  of  the  carpus  and  the  duraal  intercarpal  ligaments  should  be 
cut  through. 

In  this  connection  study  also  the  articulation  of  the  pisiform 
bone  {articulatio  ossis  pisiformis),  examining  the  following: 

Fm.  45. 

1  ndlo-uliurii  dUalli 


Sadlnckrpikl  Inlenpac 
Inteiciiriial  Iiiteiq«ci 


Cupometi 


Dlviw  arUcularU 


lAg-  nrpomelAfmrpaLe 


(a)  Joint-capBule  {capsula  articularia). 
{b)  Strengthening  ligaments: 

(ba)  Ligamenlum  pisohamalum. 

(bb)  Ligamenlum  jdaometacarpeum. 

How  are  these  related  tu  the  teiidon  of  the  M.  flexor  carpi  ulnaris, 
and  of  what  importance  are  theyT 

Of  what  movements  ia  the  hand  capable  at  the  radiocarpal 
articulation?  In  how  far  are  these  movements  favored  or  in- 
creased by  means  of  the  intercarpal  artieulationt   What  muscles 
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are  oasoemed  in  flexion,  extension,  abduction,  and  adduction  of 
the  bandf  Of  what  especial  advantage  are  the  multiple  bones 
and  joints  of  the  carpus  1 

Radio-ulnar  Joints.    (See  Figs.  44,  45,  and  46.) 
These  joints  consist  of — 

(a)   Proximal   radio-ulnar  articulation    {arliculatio   radio-ulrtaris  proxi- 
malis)  (0.  T.  superior  radio- ulnar). 


—Tend.  U.  biclpldi 
^hordii  ubllqua  (Ug.  ol  Weltlirecbt) 


(b)  Distal  radio-ulnar  articulation  (articulatio  radio-ulnans  dietalis)  (0. 

T.  inferior  radio-ulnar). 

(c)  Interosseous  inembraue  and  oblique  cord  (mnnbrana  interossea  a»ti- 

brachii  et  chorda  obliqua). 


To  expose  the  ligaments,  the  muscles  must  be  completely 
moved  from  the  dorsal  and  volar  surfaces  of  the  forearm. 

(a)  Proximal  radio-ulnar  joint. 

What  bony  surfaces  are  concemedT    Study  earefoUj 
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ligament  of  the  radius  {ligamentum  annulare  radii)  (0.  T.  orbicu- 
lar ligament)  and  the  sacciform  recess  (recesaus  sacciformis) . 
(6)  Distal  radio-ulnar  joint. 

What  bony  surfaces  are  concerned?    Study  carefully — 

( ba )  Joint-capsule  ( capsula  articularis ) . 

(bb)  Articular  disk  (discus  articularis)    (0.  T.  triangular  fibro- 

cartilage). 
(be)  Saccular  recess  (recessus  sacciformis). 
(c)  Interosseous  membrane  and  oblique  cord. 

Study  exact  form  and  attachments.    What  vessels  and  nerves  are 
related  to  the  interosseous  membrane? 

In  what  movements  are  the  radio-ulnar  articulations  con- 
cerned ?  Study  carefully  the  movements  of  pronation  and  supi- 
nation (a)  when  the  forearm  is  extended,  (fe)  when  it  is  flexed. 
What  muscles  are  concerned  in  these  movements  f 

Saw  through  the  ulna  at  the  junction  of  its  distal  and  middle 
thirds ;  cut  through  the  membrana  interossea.  Draw  the  distal 
fragment  of  the  ulna  medialward ;  open  the  recessus  sacciformis. 
The  proximal  surface  of  the  discus  articularis  can  be  seen  and 
its  attachments  carefully  examined. 

Carpometacarpal  Joints  (Articulationes  carpometacarpeae). 

How  many  of  these  are  there  t  What  bony  surfaces  are  con- 
cerned in  their  formation?  In  order  to  examine  these  joints 
thoroughly,  remove  the  Mm.  inter ossei  from  the  metacarpal 
bones  and  detach  the  tendons  of  the  flexor  muscles  and  the  Mm. 
lumbricales  from  the  fingers.  Do  not  disturb  the  extensor  ten- 
dons at  present.  Clean  the  carpometacarpal  and  the  intermeta- 
carpal ligaments  carefully.  Study  in  the  four  ulnar  carpometa- 
carpal articulations  the  following : 

(a)  Joint-capsules  (capsulae  articulares) . 

(b)  Strengthening  ligaments: 

{ba)  Dorsal  carpometacarpal  ligaments  (ligamenta  carpometacar- 

pea  dorsalia). 
(bb)  Volar  carpometacarpal  ligaments   (ligamenta  carpometacar- 

pea  volaria). 

Note  the  special  carpometacarpal  joint  for  the  thumb 

(articulatio  carpometacarpea  pollicis).     Study  its  capsula 

articularis. 

Intermetacarpal  Joints  (Articulationes  intermetacarpeae). 

These  joints  are  amphiarthroses.  What  is  an  amphiarthro- 
sis  f    Study — 

(a)  Joint-capsules  (capsulae  articulares), 

(b)  Strengthening  ligaments: 
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{ba)  Dorsal  ligaments  of  basal  extremities  of  metacarpal  bones 
(Ligg,  helium  [ossium  metacarpalium]  dorsalia). 

(hb)  Volar  ligaments  of  basal  extremities  of  metacarpal  bones 
{Ligg,  bastum  [oas.  metacarp.]  volaria). 

(be)  Interosseous  ligaments  of  basal  extremities  of  metacarpal 
bones  {Ligg.  basium  [oss,  metacarp,]  interossea).  These 
fill  up  the  spatia  interossea  metacarpi  and  can  be  studied 
to  better  advantage  later,  when  the  bases  of  the  metacarpal 
bones  are  separated  from  one  another. 

Before  leaving  the  joints  of  the  carpus  and  metacarpus,  the 
synovial  membranes  and  articular  surfaces  of  the  joint-cavities 
should  be  carefully  reviewed.  ^See  Fig.  45.)  Which  joint-cavi- 
ties are  independent?  Which  communicate?  Detach  the  meta- 
carpus from  the  carpus  and  examine  the  articular  surfaces. 
Then  separate  the  various  bones  of  the  carpus  and  metacarpus 
from  one  another  in  order  to  see  the  extent  of  the  various  inter- 
osseous ligaments  and  articular  surfaces. 

Study  the  possible  movements  in  the  various  joints  under 
examination.  What  muscles  are  especially  concerned  in  the 
various  movements  t 

Metacarpophalangeal  Joints  (Articulationes  metacarpophalangeae). 

These  five  joints  are  arthrodiae.  What  is  an  arthrodiat 
Study— 

(a)  Joint-capsules  {capsulae  articulares) , 
{b)  Strengthening  ligaments: 

(ba)  Collateral  ligaments  {ligamenta  collateralia),  one  radial  and 

one  ulnar  for  each  joint. 

(bb)  Volar  accessory  ligaments  {ligamenta  accessoria  volaria)   (O. 

T.  palmar  ligaments), 
(c)  Transverse  ligaments  of  the  heads  of  the  metacarpal  bones  {Ligg, 
capitulorum  [oss,  metacarpalium]  transversa).    These  have  already 
been  examined  (vide  supra), 

Baise  the  extensor  tendon  from  the  dorsal  aspect  of  each 
joint  and  note  the  absence  of  dorsal  ligaments,  their  place  being 
taken  by  the  extensor  tendon. 

Of  what  movements  is  each  metacarpophalangeal  joint  capa- 
ble ?  What  are  the  muscles  concerned  in  each  case  for  the  differ- 
ent joints? 

Joints  of  the  Fingers  (Articulationes  digitorum  manus). 

Note  that  the  thumb  has  one,  the  other  digits  two  ginglymi. 
What  is  a  ginglymus  f    Study — 
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(a)  Joint-capsule  (capsula  articularis) . 

(h)  Strengthening   ligaments    (ligamenta   collateralia),   one   ulnar,   one 
radial  (0.  T.  lateral  ligaments). 
What  muscles  are  concerned  in  flexion  and  in  extension  of  each  of  these 
joints? 

Review  the  bones  of  the  upper  extremity. 


.  :^' 


Part  II 


DISSECTION  OF  THE  LOWER  EXTREMITY 


LOWER   EXTREMITY 

Introductory. 

On  the  surfaces  of  the  lower  extremity  mark  out  the  regions 
{regiones  extremitatis  inferioris).  Make  four  drawings  indi- 
cating these,  one  anterior,  one  posterior,  one  medial,  and  one 
lateral.    Make  use  of  Figs.  1  and  2  (pp.  43  and  44). 

In  the  thigh  (femur)  observe  the  general  cylindrical  shape, 
tapering  distalward,  the  prominence  in  the  middle  line  of  the 
thigh  in  front  due  to  the  M.  rectus  femoris,  and  medial  from  this 
another  due  to  the  M.  vastus  medialis,  extending  distalward  to 
the  knee-cap.  Note  the  direction  of  the  streams  of  hairs  (flumina 
pilorum). 

At  the  knee  (genu)  observe  the  prominent  knee-cap  (patella). 
In  the  leg  (cms)  note  the  general  shape  and  the  lateral  and 
medial  prominences  near  the  ankle  (malleoli  lateralis  et  me- 
dialis ) . 

In  the  foot  (pes)  observe  the  heel  (calx)  behind,  constituting 
part  of  the  ankle  (tarsus) ;  anteriorly,  the  toes  (digiti) ;  and 
between  the  ankle  and  the  toes,  the  metatarsus.  Among  the 
digits  distinguish— 

(a)  First  or  great  toe  (digitus  primus,  or  hallux), 

(h)  Second  toe  (digitus  secundus), 

(c)  Third  toe  (digitus  tertius), 

(d)  Fourth  toe  (digitus  quartus). 

(e)  Fifth  or  little  toe  (digitus  quintus). 

How  many  phalanges  has  each  digit!  Examine  the  nails 
(ungues),  and  distinguish  (a)  root  of  nail  (radix  unguis),  (h) 
free  margin  (mar go  liber),  (c)  covered  margin  (mar go  occultus), 
(d)  semilunar  white  area  (lunula). 

On  the  lateral  surface  of  the  lower  extremity  (fades  later- 
alis) observe  the  hip  (coxa)  and  thigh  (femur),  with  the  iliac 
crest  (crista  iliaca)  above.  Note  the  general  configuration; 
observe  the  depression  over  the  trochanter  major  at  the  upper 
extremity  of  the  thigh-bone.  On  the  lateral  surface  of  the  knee 
observe  the  prominent  fold  of  skin  covering  the  tendon  of  the 
biceps  muscle,  and  anterior  to  this  the  fold  covering  the  iliotibial 
band  of  the  fascia.  At  the  ankle  the  lateral  malleolus  (malleolus 
lateralis)  is  prominent,  with  a  depression  (fossa  retromalleO' 
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laris)  behind  it.  In  the  foot  note  that  the  lateral  margin  {mar go 
lateralis)  rests  on  the  floor  when  the  body  is  erect. 

Examine  the  posterior  surface  {fades  posterior)  of  the  lower 
extremity.  Observe  the  prominence  of  the  buttocks  {dunes  or 
nates),  separated  from  each  other  by  the  crena  ani  and  from  the 
thigh  by  the  gluteal  fold  {sulcus  glutaeus) ;  behind  the  knee  is 
the  popliteal  fossa  {fossa  poplitea).  Examine  its  boundaries  and 
extent.  In  the  leg  note  the  prominent  calf  {sura),  and  lower 
down  the  prominence  due  to  the  tendon  of  the  calf  muscles.  In 
the  sole  of  the  foot  {planta)  observe  the  grooves  in  the  skin  {sulci 
cutis)  and  the  ridges  {cristae  cutis)  between.  Observe  the  arch 
of  the  foot :  it  is  higher  on  the  medial  than  on  the  lateral  margin. 
Note  the  ball  of  the  great  toe  and  the  eminence  of  the  little  toe. 

On  the  medial  surface  {fades  medialis)  of  the  low6r  extrem- 
ity, observe  the  prominence  due  to  the  M.  vastus  medialis  in  the 
thigh,  that  due  to  the  malleolus  medialis  at  the  ankle,  and  the 
curved  medial  margin  of  the  foot  {mar go  medialis  pedis). 

After  inspection  the  student  should  resort  to  palpation  of 
these  parts.  In  addition  to  what  has  been  mentioned  above,  note 
the  groove  at  the  groin  {sulcus  inguinalis)  and  the  depression 
in  the  subinguinal  region  corresponding  to  a  deeper  triangle 
{fossa  Scarpae  major,  trigonum  femorale)  (0.  T.  Scarpa's  tri- 
angle). Can  you  feel  the  superficial  lymph-glands  {lympho- 
glandulae  subinguinales  superfidales)  ?  Note  the  mobility  of  the 
skin  over  the  patella,  due  to  a  bursa  {bursa  praepatellaris  suh- 
cutanea).  Feel  the  ligament  of  the  patella  {lig amentum  pa- 
tellae) and  note  the  mobility  of  the  skin  over  it  {bursa  infra- 
patellaris  subcutanea).  Flex  and  extend  the  knee-joint.  What 
are  the  limits  of  movement?  Feel  the  line  of  the  joint  during 
the  movement.  Palpate  the  condyles  of  the  femur  and  of  the 
tibia.  Locate  the  tuberosity  of  the  tibia  and  note  the  mobility  of 
the  skin  over  it  {bursa  subcutanea  tuberositatis  tibiae).  Feel  the 
anterior  crest  of  the  tibia.  How  much  of  it  is  immediately  sub^ 
cutaneous  t  Feel  the  medial  surface  of  the  tibia  and  the  tendons 
of  the  extensor  muscles  of  the  foot.  In  the  front  of  the  foot  find 
the  rounded  bony  prominence  of  the  anterior  end  of  the  heel- 
bone  {calcaneus),  three  or  four  centimetres  anterior  to  the  malle- 
olus medialis.  Just  anterior  to  this  note  the  depression  indi- 
cating the  position  of  Chopart's  transverse  joint  of  the  ankle 
{articulatio  tarsi  transversa  [Choparti]) . 

Run  the  finger  along  the  iliac  crest.  Feel  the  sciatic  tuber- 
osity {tuber  ischiadicum)  and  also  the  greater  trochanter  {tro- 
chanter major) ;   note  the  mobility  of  the  skin  over  the  latter 
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(bursa  suhcutanea  trochanterica) .  Draw  the  shortest  possible 
line  on  the  surface  from  the  tuber  ischiadicum  to  the  spina 
iiiaca  anterior  superior  and  note  the  relation  which  the  upper 
extremity  of  the  trochanter  major  bears  to  this  line.  Palpate 
the  structures  forming  the  boundaries  of  the  popliteal  fossa. 
Note  the  mobility  of  the  skin  over  the  malleoli  {bursa  suhcutanea 
malleoli  lateralis  et  medialis).  Feel  the  tendons  in  the  retro- 
malleolar  fossa.  Palpate  the  various  bony  prominences  that  can 
be  felt  about  the  ankle  and  foot,  and  identify  each  by  comparison 
with  the  skeleton. 

GLUTEAL   REGION  {REGIO   GLUTAEA). 
Make  the  following  incisions  (see  Fig.  3) : 

(1)  From  the  spina  iiiaca  posterior  superior  along  the  crista  iiiaca  as 

far  forward  as  possible. 

(2)  From  the  posterior  extremity  of  this  incision  obliquely  downward  and 

medialward  to  the  middle  line  of  the  sacral  region,  then  vertically 
downward  to  the  tip  of  the  coccyx. 

(3)  From  the  tip  of  the  coccyx  downward  and  lateralward  over  the  back 

of  the  thigh,  intersecting  the  sulcus  glutaeus  at  its  middle  point, 
and  terminating  a  little  below  the  upper  third  of  the  thigh. 

The  flap  of  skin  thus  formed  should  now  be  reflected  lateralward, 
leaving  intact  the  fat  immediately  beneath.  There  is  now  ex- 
posed to  view — 

Superficial  Fascia. 

Note  the  abundance  of  fat.  How  does  the  amount  of  fat 
contained  compare  in  the  male  and  female?  Observe  its  tough, 
fibrous  character  over  the  tuber  ischiadicum.  This  fascia  should 
now  be  removed  by  blunt  dissection.    Find  the  following : 

Nerves.    (Fig.  47.) 

(a)  Middle  nerves  of  buttock  (Nn.  clunium  medii).  These  pierce  the 
glutaeus  maximus  and  the  deep  fascia  in  a  line  passing  from  the 
spina  iiiaca  posterior  superior  to  the  tip  of  the  coccyx. 

(6)  Superior  nerves  of  buttock  (Nn.  clunium  superiores)^  crossing  the 
crista  iiiaca  at  a  point  corresponding  to  the  lateral  limit  of  the 
attachment  of  the  musculus  sacrospinalis  to  the  os  ilium. 

(c)  Lateral  cutaneous  ramus  of  iliohypogastric  nerve  (ramus  cutaneus 

lateralis  nervi  iliohypogastrid) .  It  generally  crosses  the  iliac 
crest  opposite  a  tubercle  projecting  from  its  outer  lip,  about  two 
and  one-half  inches  dorsal  to  the  spina  iiiaca  anterior  superior. 

(d)  Lateral  cutaneous  ramus  of  last  thoracic  nerve   (ramus  cutaneus 

lateralis  N.  thoracalis  I.)  (0.  T.  last  dorsal  nerve).  This  nerve 
crosses  the  iliac  crest  a  short  distance  anterior  to  the  preceding. 
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(e)  Cutaneous  twigs  from  the  posterior  cutaneous  nerv^e  of  the  thigh 

(A'',  cutaneus  femoris  posterior)  (O.  T.  cutaneous 
branches  of  small  sciatic),  passing  around  the  lower 
border  of  the  glutaeus  maxim  us. 

(ea)  Inferior  nerves  of  buttock  (iVn.  clunium  inferiores). 

(eb)  Perineal  branches  (rami  perineales). 

(f)  Posterior  branches  of  lateral  cutaneous  nerve  of  thigh  (N.  cuta- 

neus femoris  lateralis)  (0.  T.  external  cutaneous). 

These  nerves  should  be  traced  as  far  as  possible  and  their 
distribution  carefully  noted. 

Deep  Fascia. 

Remove  the  remaining  portion  of  the  superficial  fascia,  pre- 
serving the  nerves,  and  expose  the  deep  fascia. 

Notice  the  general  character  of  this  fascia  anteriorly,  where 
it  covers  the  M.  glutaeus  medius,  and  compare  it  in  general 
characteristics  with  that  portion  of  the  fascia  covering  the 
M.  glutaeus  maximus.  After  having  made  a  careful  study  of 
this  fascia,  remove  it  in  a  continuous  layer  from  above  down- 
ward, after  having  rendered  the  muscle  tense  beneath  by  ro- 
tating the  thigh  medialward.  The  borders  of  the  muscle  should 
be  carefully  defined;  note  that  the  thin  ^fascia  covering  the 
latter  becomes  continuous  with  the  dense  pearly  aponeurosis 
covering  the  muscle  immediately  anterior  to  it.  In  dissecting 
away  this  fascia,  cut  always  in  the  direction  of  the  muscle  fibres. 

Glutaeus  Maximus  Muscle  (M.  glutaeus  maximus). 

Note  carefully  the  form,  position,  origin,  insertion,  action, 
and  innervation  of  this  muscle.  What  is  the  relation  of  the 
muscle  to  the  dense  fibrous* band  {tractus  iliotibialis)  passing 
from  the  ilium  to  the  tibia  ?  How  does  the  size  of  this  muscle  in 
man  compare  with  that  in  other  animals!  After  having  care- 
fully examined  and  drawn  this  muscle,  the  student  may  reflect 
it  in  the  following  manner :  The  two  borders  of  the  muscle  should 
be  freed  and  the  hand  passed  under  the  muscular  mass.  Detach 
the  muscle  from  its  attachment  to  the  ilium.  Proceed  cautiously 
as  the  upper  margin  of  the  greater  sacrosciatic  foramen  {fora- 
men ischiadicum  majus)  is  approached  and  avoid  the  gluteal  ves- 
sels as  they  pass  through  this  opening.  Secure  these  and  detach 
the  muscle  from  the  side  of  the  sacrum,  exposing  the  piriform 
muscle  (M.  piriformis)  as  it  emerges  from  the  pelvis.  Separate 
the  muscular  fibres  from  the  ligamentum  sacrotuberosum  (0.  T. 
great  sacrosciatidigament)  and  the  side  of  the  coccyx,  avoiding 
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the  Nn.  clunium  inf  eriores  in  order  that  they  may  later  be  traced 
to  their  source.  The  few  coccygeal  arteries  passing  through  the 
ligamentum  sacrotuberosum  may  be  sacrificed.  The  muscle  can 
now  be  partially  reflected,  but  is  still  attached  by  blood-vessels 
and  nerves  entering  its  under  surface.  These  should  now  be 
carefully  cleaned.  Having  studied  these  last  structures,  they 
may  be  cut  away,  leaving  a  small  piece  of  muscle  connected  to 
each.  The  whole  muscle  may  then  be  reflected  and  its  insertion 
examined.    Clean  and  study  the  following: 

Bursae.     (Vide  Spalteholz,  Figs.  385,  386.) 
(a)  Bursa  trochanterica  M,  glutaei  maximi. 
(h)  Bursa  ischiadica  M,  glutaei  maximi, 
(c)  Bursae  glutaeofemorales. 

Muscles. 

(a)  Gluteus  medius  muscle  (M.  glutaeus  medius). 

(h)  Piriform  muscle   (M,  piriformis).     Note  the  relation  it  bears  to 
the  foramen  ischiadicum  ma  jus. 

(c)  Tendon  of  obturator  intemus  muscle  (M,  obturator  ir^temus),  pass- 

ing through  the  foramen  ischiadicum  minus  and  having  the  Mm. 
gemelli  superior  and  inferior  above  and  below  it. 

(d)  Quadra tus  femoris  muscle  (M,  quadratus  femoris), 

(e)  Smallest  adductor  muscle   {M,  adductor  minimus)    (0.  T.  upper 

adductor  magnus). 
(/)  Tendon  of  the  obturator  externus  muscle  (M,  obturator  extemtu). 

Blood-vessels.     (Fig.  48.) 

(a)  Abo*'e  the  M.  piriformis: 

(aa)  Superior  gluteal  artery  {A.  glutaea  superior). 

(aaa)  Upper  ramus  (ramus  superior), 

(aab)  Lower  ramus  (ramus  inferior), 

(ab)  Superior  gluteal  veins  (Vv.  glutaeae  superiores). 

(b)  Below  the  M.  piriformis: 

(ba)  Inferior  gluteal  artery  (A.  glutaea  inferior)  (O.  T.  sciatic 

artery). 

(baa)  Coccygeal  branch,  passing  inward  between  the 
greater  and  lesser  sacrosciatic  ligaments  to  reach 
the  integument  and  fascia  in  the  region  of  the 
coccyx.  Some  twigs  derived  from  this  have 
already  been  cut  in  reflecting  the  muscle. 

(bob)  Companion  artery  of  the  great  sciatic  nerve  (A. 
comitans  N.  ischiadici). 

(bac)  Artery  to  the  quadratus  femoris.  This  artery  will 
serve  as  a  guide  for  the  nerve  to  this  muscle  in 
the  further  dissection. 

(bb)  Inferior  gluteal  veins  (Vv.  glutaeae  inf  eriores). 

(be)  Internal  pudendal  artery  (A.  pudendal  interna).  The  pudic 
vessels  can  be  seen  emerging  from  the  pelvis  through  the 
foramen  ischiadicum  majus  and  immediately  re-enter- 
ing   through    the    foramen    ischiadicum    minus.      No 
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branches  of  these  vessels  are  found  at  this  stage  of  the 
dissection.    Wliat  is  the  canal  of  AlcockT 
(bd)  Tenninal  branches  of  the  medial  cireiimflex  artery  (^1.  cir- 
ewnftera  femoris  medialia).     What  is  the  "  crucial  anas- 
tomosis" 1 

Fio    48 


Nerves.     (Fig.  49.) 

(a)  Above  the  M.  piriformis : 

(aa)  Superior  gluteal  nerve  {N,  glutaeus  Buperior). 

(b)  Below  the  M.  piriformis: 

(6o)  Great  sciatic  nerve  (N.  ischiadicus) .  This  nerve  often 
divides  into  two  branches  (N.  peronaeiis  eommuniB  and 
N.  tibialis)  over  the  piriformis  muscle.  The  uer\-e  supr 
plying  the  M.  obturator  inlemuB  and  M.  gemellus  su- 
perior will  be  found  lying  just  lateral  to  the  pudic 
vessels.  It  rests  upon  the  baBe  of  the  spina  isrliiadica. 
To  expose  the  nerve  to  the  quadratus  femoris  and  gemel- 
lus inferior,  reflect  the  gemelli  muscles  under  which  it 
runs.  When  traced  as  far  rb  the  gemellus  inferior  exer- 
cise great  care  and  avoid  injury  to  the  twig  passing  into 
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this  muscle.  The  quadratus  femoris  may  now  be  reflected 
by  detachiDg  it  from  the  femur  and  turning  it  towards 
the  ischial  tuberosity.  The  nerves  supplying  these  mus- 
cles are  derived  frum  the  tibial  nerve  (N.  libialia),  a 
branch  of  the  N.  ischiadic  us. 

Fig.  49. 


(66)  Posterior  cutaneous  nene  of  thigh  (N.  cutanews  femoria 
posterior)   (0.  T.  small  sciatic). 
(bba)  Inferior  nen-es  of  buttock    (Nn.   clunium  infe- 

(hbb)  Perineal  branches  {rami  pfrineales). 
(be)  Pudendal    nene    (N.    pudendus)     (0.    T.    internal    pudic 

(bd)  Inferior  gluteal  neire  (N,  glutaeus  inferior). 


Mm.  Glutaei  Medius  et  Minimus  and  Adjacent  Structures. 

The  M.  glutaeus  medius  should  be  reflected  after  a  careful 
study  has  been  made  of  the  preceding  structures.    Rotate  the 
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thigh  lateralward.  Pull  the  M.  glutaeus  maximus  well  outward 
and  divide  its  aponeurosis  of  insertion  downward  for  a  distance 
of  five  to  seven  centimetres.  Grasping  the  cut  edge  of  the  fascia 
lata  just  separated  from  the  M.  glutaeus  maximus,  pull  it  out- 
ward and  dissect  in  the  interval  between  it  and  the  M.  glutaeus 
medius.  By  traction  upon  this  band  the  deep  surface  of  the 
tensor  muscle  of  the  fascia  lata  (M.  tensor  fasciae  latae)  (0.  T. 
tensor  vaginae  femoris)  may  be  exposed.  It  is  covered  by  a  layer 
of  fascia.    The  student  should  now  find — 

(a)  Terminal  branch  of  superior  gluteal  nerve,  piercing  the  anterior  bor- 
der of  the  M.  glutaeus  minimus  and  entering  the  M.  tensor  fasciae 
latae. 

(h)  Ascending  branch  of  lateral  circumflex  arter>'  {ramus  ascendens  A. 
circumflexae  femoris  lateralis). 

Separate  the  M.  glutaeus  medius  from  the  M.  glutaeus  mini- 
mus by  passing  the  fingers  between  their  posterior  borders. 
When  completely  isolated,  divide  the  M.  glutaeus  medius  five 
centimetres  above  the  trochanter  major  and  reflect  the  two  parts 
upward  and  downward  respectively.  Carefully  preserve  the 
vessels  and  nerves  between  the  two  muscles  and  clean  them  thor- 
oughly. What  vessels  and  nerves  are  exposed?  Trace  each  to 
its  termination.    Can  you  find — 

(a)  Bursa  trochant erica  M.  glutaei  medii  posterior? 
(h)  Bursa  trochanterica  M,  glutaei  medii  anterior f 

Where  is  the  bursa  M.  piriformis? 

Detach  the  M.  glutaeus  minimus  from  its  origin  and  reflect  it 
downward.  Observe  the  capsular  ligament  of  the  hip-joint  (cap- 
sxda  articularis) .  Where  is  the  bursa  trochanterica  M.  glutaei 
minimi f  Find  the  reflected  head  of  the  M.  rectus  femoris.  Wliat 
is  the  action  of  the  muscles  supplied  by  the  superior  gluteal 
nerve  f 

POPLITEAL   8PACE  (FOSSA   POPLITEA). 

Before  beginning  the  dissection,  review  the  surface  anatomy 
of  this  space,  noting — 

(a)  Lateral  hamstring,  formed  by  the  biceps  muscle. 

(b)  Medial  hamstring,  formed  by  the  tendons  of  the  semitendinosus  and 

semimembranosus  muscles. 

(c)  Tendon  of  adductor  magnus  muscle.    Can  you  trace  it  as  far  down- 

ward as  the  adductor  tubercle?    In  what  position  of  the  leg  can 
this  tendon  be  outlined  most  easily? 

9 
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(d)  Epicondyles  of  femur.    Which  is  the  more  prominent  f 

(e)  Line  of  the  knee-joint.    Flex  and  extend  the' leg  to  render  this  study 

easier. 
(/)  Head  of  fibula  {capitulum  fibulae).     Determine  its  relation  to  the 

tibia  and  femur. 
(g)  Position  of  common  peroneal  nerve  (AT.  peronaeus  communis).    What 

relation  does  it  bear  to  the  lateral  hamstring  muscle  f 

Skin  and  Superficial  Fascia. 

Make  an  incision  in  the  middle  line  of  the  posterior  surface 
of  the  thigh  through  the  popliteal  fossa  from  a  point  ten  or 
twelve  centimetres  above  the  bend  of  the  knee  to  a  point  ten 
centimetres  below  it.  Two  transverse  incisions  should  next  be 
made,  one  at  each  end  of  the  vertical  incision,  and  the  flaps 
formed  reflected  medialward  and  lateral  ward  respectively.  (See 
Figs.  3  and  52.)  Make  the  parts  tense  by  means  of  a  large  block 
placed  under  the  knee. 

Note  the  general  characteristics  of  tlie  superficial  fascia.  Re- 
move this  fascia  piecemeal,  examining  the  following: 

(a)  Twigs  of  posterior  cutaneous  nerve  of  thigh   (N.  cutaneus  femoris 

posterior)   (0.  T.  small  sciatic).     In  what  part  of  this  space  does 
the  terminal  branch  of  this  ner\'e  pierce  the  deep  fascia? 

(b)  Small   saphenous  vein    (V.   saphena  parva).     Preser\^e   intact   this 

vein  and  any  of  its  radicles  that  you  may  find.    What  is  the  femoro- 
popliteal  vein  (V.  femoropoplitea)  ^     (Vide  Spalteholz,  Fig.  509.) 

(c)  Superficial  lymphatic  vessels  {vcisa  lymphatica  superficialia).     (Vide 

Fig.  50.) 

Boundaries  of  Fossa  Poplitea. 

The  fossa  poplitea  is  diamond-shaped.  Its  roof  is  formed  by 
the  deep  fascia  (fascia  cruris) y  sometimes  called  the  **  popliteal 
fascia."  Note  carefully  the  density  of  this  fascia.  After  the 
fascia  has  been  studied,  incise  it  in  the  median  line  and  reflect 
each  way.  Care  should  be  exercised  to  avoid  injuring  the  com- 
municating fibular  nerve  (N.  communicans  peronaeus)  and  a 
bursa  situated  between  the  M.  semimembranosus  and  the  medial 
head  of  the  M.  gastrocnemius. 

Next  study  the  lateral  boundaries : 

(a)  Biceps  muscle  (M.  biceps  femoris). 

(b)  Semitendinosus  muscle  (M.  semitendinosus) . 

(c)  Semimembranosus  muscle  (M.  semimembranosus). 

(d)  Gastrocnemius  muscle  (M.  gastrocnemius). 

(da)  Lateral  head  (caput  laterale). 

(db)  Medial  head  (caput  mediale). 

(e)  Plantaris  muscle  (M.  plantaris). 
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(6)  Common  peroneal  nene  (jV.  peronaeus  commanw)  (0.  T.  external 
popliteal). 
{ba)  Muscular  braiirbea  (rami  muacutares). 
(6b)  Lateral  cutaneous  ner\e  of  calf  (^V.  cutaneus  surae  lat- 

(6c)  Peroneal  anastomotic  branch  {ramus  anatlomotious  pero- 
naeu»)  (0.  T.  nervus  eomrounicans  fibularis). 

(c)  PoBlerior  cutaneous  nen-e  of  thigh  {N.  cutanevs  femorU  posterior) 
(0.  T.  small  sciatic  nene).  This  nerve  is  found  directly  under- 
neath the  fascia.    Its  branches  have  already  been  referred  to. 

{d)  A  branch  of  the  obturator  nerve  (AT.  obturatoriua)  descends  into 
the  space  in  close  relation  to  the  artery. 

Fio.  52. 


Arteries.     (Figs.  52  and  53.) 

(a)  Popliteal  artery  (.-I.  poplitea).     Note  especially  the  relation  that 
this  artery  bears  to  the  structures  contained  in  the  space 
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and  diseect  out  its  branches.  Detenuine  accurately  the 
vessels  which  eater  into  tbe  aDastomosia  about  the  knee. 

{aa)  Iiateral  superior  nrtery  of  knee  (A.  genu  superior  lateralis) 
(0.  T.  superior  exterttal  articular  artery). 

(ob)  Medial  superiur  artery  of  knee  (A.  genu  superior  medialis) 
(0.  T.  superior  iutemal  articular  artery). 

(ae)  Middle  artery  of  knee  (A.  genu  media)  {0.  T.  azygos  ar- 
ticular artery). 

(ad)  Lateral  inferior  artery  of  knee  (A.  genu  inferior  lateralis) 

(0.  T.  inferior  external  articular  artery). 

(ae)  Medial  inferior  artery  of  knee  I  A.  genu  inferior  medialis) 

(0.  T.  inferior  internal  articular  artery). 

(af)  Sural  arteries  (.la.  surales). 

What  is  the  rete  articulare  genut    What  is  the  rete  palellaet 


laof  the  A,  popUm. 


(a)  Popliteal  veins  (Fi*.  popliteae). 

{aa)  Small  saphenous  vein  (  V.  gaphena  parva). 

(ab)  Articular  veins  of  kneo  ( I'v,  articulares  genu). 

(ac)  Lateral  eoinpaninn  vein  (  T.  comiiana  lateralis). 

(ad)  Medial  companion  I'eio  (K.  comitana  medialis). 
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Note  especially  the  relation  of  the  vein  to  the  artery  in  the 
upper  and  lower  parts  of  the  fossa.  Incise  the  vein  longitudinally 
and  search  for  valves.    Are  any  present? 

Lymphatics.     (Vide  Fig.  50.) 

(a)  Popliteal  lymph-nodes  (lymphoglandulae  popUteae). 

How  many  do  you  find? 

(b)  Deep  lymphatic  vessels  {vasa  lymphatica  profunda). 

Study  in  the  floor  of  the  fossa — 

(a)  Popliteal  surface  {planum  popliteum)  of  the  femur. 

(b)  Posterior  ligament   (ligamentum  popliteum  obliquum)  of  the  knee- 

joint. 

(c)  Strong  fascia  covering  popliteal  muscle.    From  what  muscle  is  this 

fascia  derived? 

A  careful  drawing  of  the  boundaries  and  contents  of  this 
fossa  should  now  be  made.  Each  structure  siiould  be  shown  in 
its  proper  relation  and  carefully  labelled.  To  complete  the  study 
make  use  of  cross-sections.  Make  a  drawing  of  a  section  through 
the  middle  of  the  space,  labelling  each  structure  found  and  giving 
correct  relations. 

POSTERIOR  SURFACE  OF  THIGH  (FACIE S  FE MORIS 

POSTERIOR). 

Make  a  vertical  incision  through  the  belt  of  skin  remaining 
in  the  middle  of  the  thigh.  Reflect  the  flaps  thus  formed  lateral- 
ward  and  medialward  respectively. 

Superficial  Fascia  and  Cutaneous  Nerves. 

Note  carefully  branches  of  arteries  and  radicles  of  veins. 
Preserve  these  as  carefully  as  possible  and  trace  back  the  larger 
vessels.  Study  the  cutaneous  nerves  in  the  superficial  fascia. 
Consult  Fig.  47,  p.  124. 

(a)  Branches  of  the  posterior  cutaneous  nerve  of  the  thigh  (N,  cutaneus 
femoris  posterior)   (0.  T.  small  sciatic). 

(6)  On  the  lateral  surface  of  the  thigh,  passing  backward,  branches  of 
the  lateral  cutaneous  nerve  of  the  thigh  {N.  cutaneus  femoris  lat- 
eralis) (0.  T.  extenial  cutaneous). 

(c)  On  the  inner  aspect  of  the  thigh,  near  the  knee,  the  cutaneous  branch 
of  the  obturator  nerve  {ramus  cutaneus  nervi  obturatoris) ;  also 
twigs  from  the  rami  cutanei  anteriores  nervi  femoralis. 

Deep  Fascia  (Fascia  lata).    ("  Broad  Fascia.") 

Clean  away  carefully  and  completely  the  superficial  fascia 
and  expose  the  deep  layer  of  fascia.    Note  especially  its  thick- 
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ness  at  different  levels.  The  d^ep  fascia  may  next  be  removed. 
Follow  the  rule  already  given  for  removal  of  fascia.  Avoid  the 
nervus  cutaneus  femoris  posterior  in  the  median  line. 

Muscles  of  Back  of  Thigh. 

Note  carefully  the  form,  position,  origin,  insertion,  action, 
and  nerve  supply  of  each  of  the  following : 

(a)  Biceps  muscle  of  thigfa  (M.  biceps  femoris), 

(aa)  Longhead  (caput  longum). 

(ab)  Short  head  (caput  breve), 

(b)  Semitendinosus  muscle  (M,  semitendinosus) . 

(c)  Semimembranosus  muscle  (M,  semimembranosus). 

What  do  you  understand  by  the  hamstring  muscles  f 

Nerves  of  Back  of  Thigh. 

(a)  Posterior  cutaneous  nerve  of  thigh  (N,  cutaneus  femoris  posterior) 

(0.  T.  small  sciatic).  This  nerve  will  be  found  directly  underneath 
the  deep  fascia  in  the  median  line  of  the  thigh. 

(b)  Great  sciatic  nerve  (N.  ischiadicus) .     Note  the  level,  at  which  this 

ner\'e  divides  into  the  N.  tibialis  and  the  N.  peronaeus  communis. 
What  are  the  muscular  branches  (rami  musculares)  of  the  nerve 
and  to  what  muscles  are  they  distributed?  What  is  the  relation  of 
the  N.  peronaeus  communis  to  the  biceps  muscle?  Is  there  a 
triangle  formed  by  the  hamstring  muscles  in  which  you  *can  readily 
find  the  N.  ischiadicus  f 

Blood-vessels  and  Lymphatics  of  Back  of  Thigh. 

The  following  arteries  and  accompanying  veins  will  be  seen 
piercing  the  large  muscle  inserted  into  the  linea  aspera.  What 
muscle  is  this! 

Arteries. 

(a)  First  perforating  artery  (A.  perforans  prima). 

(b)  Second  perforating  artery  (A.  perforans  secunda). 

(c)  Third  perforating  artery  (A.  perforans  tertia). 

Determine  from  which  of  these  arteries  the  superior  nutrient 
artery  of  the  femur  (A.  nutricia  femoris  superior)  and  the  infe- 
rior nutrient  artery  of  the  femur  {A.  nutricia  femoris  inferior) 
are  derived.  Clean  each  artery  and  trace  it  back  to  the  muscle 
which  it  pierces.  Dissect  out  the  fibrous  passage-way  through 
which  each  artery  passes.  Note  that  these  openings  are  in  the 
same  line  with  and  exactly  analogous  to  the  one  through  which 
the  terminal  portion  of  the  deep  femoral  artery  {A.  profunda 
femoris)  passes  to  the  back  of  the  thigh.  The  terminal  part  of 
this  artery  is  sometimes  called  the  '*  fourth  perforating  artery." 
What  is  the  purpose  of  these  fibrous  arches? 
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Veins. 

(o)  First  perforating  vein  (V.  perforans  prima). 

(b)  Second  perforating  vein  (V.  perforans  secunda). 

(c)  Femoropopiileal  vein  (F.  femoropoplitea).    Into  what  larger  vein 

does  each  empty  f 

Fio.  54. 


A.  clrcumfleut  med. 


—'A.  performiiB tccundA 


Determine  accurately  the  course  of  each  of  the  preceding  arteries  and 
veins.    What  is  their  relation  to  the  M.  vastus  lateralis  f 
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Lymphatics.     (Fig.  50.) 

Do  you  find  any  lymphatic  vessels  t  If  so,  determine  their  course  and 
distribution.  Are  any  lymph-nodes  (lymphoglandulae)  to  be  found 
in  this  region  f 

Great  Adductor  Muscle  (M.  adductor  magnus). 

After  having  completed  the  dissection  of  the  popliteal  sur- 
face, divide  the  conjoined  tendon  of  the  M.  semitendinosus  and 
M.  biceps,  exposing  the  origin  of  the  M.  semimembranosus. 
After  studying  the  origin  of  this  muscle  and  charting  the  length 
and  breadth  of  its  origin,  reflect  it  downward. 

Determine  accurately  the  relation  of  the  M.  adductor  magnus 
to  the  linea  aspera.  What  is  the  adductor  tubercle?  The  form, 
position,  origin,  insertion,  action,  and  innervation  of  the  great 
adductor  muscle  can  best  be  studied  later. 

Anastomosis  upon  the  Back  of  the  Thigh.     (Fig.  54.) 

What  vessels  enter  into  the  formation  of  this  anastomosis? 
How  would  the  circulation  to  the  leg  be  carried  on  if  the  common 
femoral  artery  were  ligatedf  Where  may  the  femoral  artery 
be  ligated  most  advantageously,  and  with  the  greatest  possi- 
bility of  the  establishment  of  a  collateral  circulation! 

ANTERIOR  SURFACE   OF   THIGH   {FACIE S  FE MORIS 

ANTERIOR). 

Skin  and  Superficial  Fascia  of  Upper  Part  of  Anterior  Surface  of 
Thigh. 

Make  the  following  incisions : 

(a)  From  the  spina  anterior  superior  along  the  line  of  the  inguinal  liga- 
ment of  Poupart  to  the  symphysis  pubis. 

(6)  From  the  medial  extremity  of  (a)  downward,  just  lateral  from  the 
scrotum  and  along  the  medial  surface  of  the  thigh  for  a  distance 
of  ten  centimetres. 

(c)  From  the  lower  extremity  of  (6)  transversely  lateralward  over  the 
anterior  surface  of  the  thigh  to  its  lateral  aspect. 

Raise  the  quadrilateral  flap  thus  outlined,  taking  no  fat  of  the 
superficial  fascia  with  it. 

In  the  superficial  fascia  of  the  lower  part  of  the  anterior 
abdominal  wall  two  layers  are  demonstrable, — (1)  more  super- 
ficial (Camper's  fascia),  fatty,  continuous  with  the  fatty  super- 
ficial fascia  of  the  thigh;  and  (2)  a  deeper  layer  (Scarpa's 
fascia),  devoid  of  fat,  inserted  into  the  fascia  lata  a  little  below 
Poupart 's  ligament.    Study  this  fascia  in  conjunction  with  the 
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dissector  of  the  abdomen.    What  bearing  have  the  attachments 
of  Scarpa 's  fascia  upon  the  distribution  of  extravasated  urine  I 
Dissect  out  and  study  carefully  in  the  superficial  fascia  the 
following  structures : 

Veins. 

(a)  Large  saphenous  vein  (F.  saphena  magna)  (0.  T.  internal  saphe- 
nous). 
{aa)  Accessory  saphenous  vein  (F.  saphena  accessoria),  incon- 
stant. 
(6)  Superficial  epigastric  vein  (F.  epigastrica  superficialis). 

(c)  Superficial  circumflex  iliac  vein  (F.  circumflexa  ilium  superficialis), 

(d)  External  pudendal  veins  (Ft?,  pudendae  externae). 

Arteries, 

(a)  Superficial  epigastric  artery  (A.  epigastrica  superficialis), 
(h)  Superficial   circumflex   iliac   artery    (A.   circumflexa  ilium  super- 
ficialis), 

(c)  External  pudendal  arteries  {Aa,  pudendae  externae)  (0.  T.  super- 

ficial and  deep  external  pudic  arteries). 

(d)  Inguinal  rami  of  femoral  artery  (rami  inguinales  A.  femoralis). 

Lymphatics.     (Fig.  55.) 

(a)  Inguinal  lymph-glands  (lymphoglandulae  inguinales). 

Whence  do  they  draw  lymph  t     Whither  does  the  lymph  go 
from  themt 

(b)  Superficial  subinguinal  lymph-glands  (lymphoglandulae  subingui- 

nales  super ficiales) . 

Whence  do  they  draw  lymph  t    Whither  does  lymph  go  from 
themf 

Nerves.     (See  Fig.  56,  p.  143.) 

Avoid  injury  to  the  N.  ilio-inguinalis,  N.  spermaticus  extemus,  N. 
lumbo-inguinalisy  and  N.  cutaneus  femoris  lateralis.  These  nerves  are 
to  be  studied  thoroughly  a  little  later,  when  the  rest  of  the  skin  on  the 
anterior  surface  of  the  thigh  is  removed. 

Oval  Fossa  of  Thigh  (Fossa  ovalis)  (O.  T.  Saphenous  Opening). 

The  structures  to  be  studied  at  and  about  the  oval  opening 
include — 

(a)  Falciform  margin  (mar go  falciformis), 

(aa)  Superior  comu  (cornu  superivLs), 

(ab)  Inferior  comu  (cornu  inferius), 

(b)  Covering  of  cribriform  fascia  (fascia  cribrosa), 

(c)  Junction  of  V.  saphena  magna  with  V.  femoralis. 

(d)  Lymph-glands. 

Remove  with  great  care  the  superficial  fascia  of  the  region, 
beginning  over  the  upper  part  of  the  M.  adductor  longus  and  AI. 
pectineus,  cleaning  the  deep  fascia  (fascia  lata)  lying  beneath. 
Note  that  the  latter  is  attached  above  to  the  posterior  margin  of 
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Poupart's  ligament.  Following  this  portion  of  the  fascia,  fascia 
pectinea  (0.  T.  pubic  portion  of  fascia  lata),  lateralward,  it  will 
be  seen  to  pass  beneath  the  femoral  vessels  so  as  to  line  the  fossa 
iliopectinea,  becoming  continuous  lateralward  with  the  fascia 
iliopectinea.  The  inferior  cornu  of  the  falciform  margin  is  now 
visible.  It  belongs  to  that  part  of  the  fascia  lata  which  lies 
lateral  from  the  fossa  ovalis, — viz.,  the  superficial  layer  of  the 
fascia  lata  (0.  T.  iliac  portion  of  fascia  lata), — and  is  inserted 
medialward  into  the  fascia  pectinea  or  deep  layer.  Observe  the 
cribriform  fascia  {fascia  crihrosa)  closing  the  aperture  of  the 
fossa  ovalis.  The  superficial  subinguinal  lymph-glands  must  be 
removed  to  display  it  properly.  What  vessels  pass  through  this 
fascia  cribrosa? 

Remove  the  fascia  cribrosa  carefully,  so  that  the  edge  of  the 
margo  falciformis  and  its  cornu  superius  may  be  clearly  defined. 
The  upper  horn  {cornu  superius)  (O.  T.  femoral  ligament  or 
Hey's  ligament  or  ligament  of  Allan  Burns)  consists  of  two 
layers,  an  anterior  and  a  posterior. 

The  anterior  layer  of  the  eomu  superius  is  a  broad  lamina,  strength- 
ened by  Scarpa^s  fascia;  it  bounds  the  fossa  ovalis  above  and  lies  ver- 
tically between  it  and  Poupart's  ligament,  to  which  it  is  attached.  The 
posterior,  thicker  layer  of  the  cornu  superius  extends  further  upward 
than  the  anterior,  passes  superficial  to  the  femoral  vessels  medialward  and 
upward,  assumes  a  horizontal  position,  filling  up  the  acute  angle  between 
the  medial  end  of  Poupart's  ligament  and  the  pecten  ossis  pubis,  and 
really  fonning  (by  fusion  with  the  process  of  Poupart's  ligament  to  the 
pecten)  the  anterior  or  inferior  part  of  the  ligamentum  lacunare  [Gira- 
bernati]. 

The  femoral  canal  will  be  studied  farther  on.  Beneath  the 
fascia  cribrosa  within  the  fossa  ovalis  observe  the  deep  sub- 
inguinal  lymph-glands  {lymphoglandulae  suhingninales  pro- 
fundae). 

Skin  and  Superficial  Fascia  of  Anterior  Surface  of  Thigh  and  Knee. 

Continue  the  vertical  incision  on  the  medial  aspect  of  the 
thigh  distalward  as  far  as  the  medial  condyle  of  the  tibia.  Make 
another  incision  from  the  medial  condyle  of  the  tibia  lateralward 
across  the  front  of  the  leg  as  far  as  the  lateral  condyle  of  the 
tibia.  Reflect  the  large  flap  lateralward,  taking  no  fat  with  the 
skin  and  avoiding  injury  to  nerves  and  blood-vessels  and  to  the 
subcutaneous  praepatellar  bursa. 

In  the  fat  of  the  superficial  fascia  dissect  out  carefully  the 
following  structures : 
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Veins. 

(a)  Large  saphenous  vein  (F.  saphena  magna)  (0.  T.  internal  saphe- 
nous vein)  and  its  tributaries. 

Nerves, 

(a)  Ilio-inguinal  nerve  (N,  ilio-inguinalis) . 

(b)  Lumbo-iuguinal  branch  of  genitofemoral  nerve   {N,  lumbo-ingui- 

nalis  N,  genitofemoralis)  (0.  T.  crural  branch  of  genitocrural). 

(c)  Lateral  cutaneous  nerve  of  thigh  (N,  cutaneus  femoris  lateralis) 
(O.  T.  external  cutaneous). 

Follow  this  ner\-e  into  the  sheath  formed  for  it  by  the  fascia  lata. 
People  whose  occupations  require  excessive  standing  or  walking  (fascia 
lata  tense)  sometimes  suffer  from  a  severe  neuralgia  of  this  nerve, — 
so-called  "  meralgia  paraesthetica,"  or  "  Bernhardt's  disturbance  of 
sensibility  in  the  thigh." 
{d)  Branches  of  femoral  nen^e  (AT.  femoralis)  (0.  T.  anterior  crural). 

(da)  Anterior  cutaneous  rami  (rami  cutanei  anteriores)   (0.  T. 

middle  and  internal  cutaneous). 

(db)  Infrapatellar   ramus   of   saphenous   nerve    (ramus   infra- 

patellaris  N.  sapheni)  (0.  T.  patellar  branch  of  long 
saphenous).  Look  for  it  near  the  cutaneous  branch  of 
the  A.  genu  suprema. 

(dc)  Cutaneous  ramus  of  obturator  nerve  (ramus  cutaneus  N, 

obturatorii) . 

Bursa. 

Subcutaneous  praepatellar  bursa  (bursa  praepatellaris  subcutanea). 
Pinch  up  a  bit  of  tissue  in  front  of  the  patella  with  forceps  and 
make  a  transverse  cut  into  the  bursa.    Explore  with  the  finger. 

Deep  Fascia  of  Thigh  (Fascia  lata). 

Clean  the  surface  of  the  fascia  lata  carefully  and  examine  its 
attachments  above  and  below.  Compare  with  the  description  in 
your  systematic  text-book.  Pay  especial  attention  to  the  fol- 
lowing points : 

(a)  Superficial  layer  of  fascia  lata  and  marge  falciformis  of  fossa  ovalis 

(0.  T.  iliac  portion  of  fascia  lata). 

(b)  Deep  layer  of  fascia  lata  or  fascia  pectinea  (0.  T.  pubic  portion  of 

fascia  lata). 

(c)  Cribriform  fascia  (fascia  cribrosa).    This  is  really  a  thin  continuation 

of  (a). 

(d)  Iliotibial  band    (tractus  iliotibialis    [MaissiaW]) .     What  is  its  sig- 

nificance f 

(e)  White  lines  corresponding  to  intermuscular  septa  in  depth. 

(ea)  Lateral   intermuscular  septum   of   thigh    (septum   intermus- 

culare    [femoris]    kiterale)    (0.   T.  external  intermuscular 
septum). 

(eb)  Medial   intermuscular   septum   of   thigh    (septum   intermus- 

culnre   [femoris]   mediale)    (0.   T.  internal  intermusciilar 
septum). 
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below  Poupart's  ligament  to  within  two  or  two  and  a  half  cen- 
timetres of  the  spina  iliaca  anterior  superior,  so  as  to  sever  the 
attachment  of  this  portion  of  the  fascia  lata  from  the  ligament. 
Reflect  the  fascia  and  margo  falciformis  downward  and  lateral- 
ward.  Carefully  pick  out  the  fat  and  deep  subinguinal  lymph- 
glands  immediately  subjacent,  so  as  to  expose  the  connective 
tissue  sheath  of  the  femoral  vessels.  With  the  handle  of  the 
scalpel  gently  separate  the  sheath  from  Poupart's  ligament  in 
front  and  from  Gimbernat's  ligament  medialward  from  it. 

What  is  the  shape  of  the  femoral  sheath  t  Note  the  points 
where  it  is  perforated  by — 

(a)  Lumbo-inguinal  branch  of  genitofemoral  nerve. 
(6)  Large  saphenous  vein, 
(c)  Lymph- vessels. 

By  a  study  of  the  cadaver,  the  use  of  models  and  a  systematic 
text-book  of  anatomy,  ascertain  how  it  is  that  the  anterior  wall 
of  the  femoral  sheath  represents  the  continuation  into  the  thigh 
of  the  fascia  transversalis  of  the  abdomen,  the  postet-ior  wall  of 
the  sheath  the  continuation  of  the  fascia  iliaca  of  the  abdomen. 

Next  open  the  femoral  sheath  by  making  three  parallel  and 
vertical  incisions,  the  first  over  the  femoral  i^rtery,  the  second 
over  the  fejnoral  vein,  and  the  third  one  centimetre  medial 
from  the  second.  The  incisions  all  begin  above  at  the  Lig.  in- 
guinale [Pouparti],  the  medial  one  being  one  centimetre  long, 
each  of  the  other  two  from  three  to  four  centimetres  long.  Note 
the  septa,  dividing  the  sheath  into  three  compartments  (Fig. 
58)— 

(a)  Lateral  compartment. 

It  contains  the  A.  femoralis  and  the  N.  lumbo-inguinalis. 
(6)  Middle  compartment. 

It  contains  the  V.  femoralis. 
(c)  Medial  compartment    (femoral  canal  or  danalis  femoralis)    (0.   T. 
crural  canal). 

It  contains  a  lymph-gland   ( Rosenmiiller's  lymph-gland),  some 
lymphatic  vessels,  and  loose  areolar  tissue. 

Observe  that  the  femoral  sheath  and  its  contents  completely 
fill  up  the  lacuna  vasorum.  How  is  the  lacuna  vasorum  bounded! 
How  is  the  lacuna  musculorum  bounded!  What  structures  pass 
through  the  lacuna  musculorum!  This  latter  region  will  be  dis- 
sected later. 

Introduce  the  little  finger  into  the  canalis  femoralis.     How 

long  is  it!   How  is  it  bounded!    Locate  exact  position  of  superior 

10 
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afiertare, — the  fM>-called  "  femoral  ring"  {atitiulus  femoratis) 
(i>.  T.  crural  ring).  ^\liat  is  directly  medial  and  what  directly 
lateral  from  this  ringT  How  is  it  closed  above!  Can  jou  find 
the  femoral  septum  of  Clo<]aet  (septum  femorale  IClogueti] )  T 

What  is  meant  by  femoral  hernia  T  Why  shonld  it  occor 
where  it  does  and  not  elsewhere!  Is  it  more  common  in  males  or 
in  females,  and  why!  '\\1iat  must  have  been  the  course  of  a 
hernia  presenting  over  the  fossa  ovalisT    In  cutting  down  npon 
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it,  wiidt  lire  the  various  coverings  met  with!  Where  is  such  a 
hftrriiiil  sac  most  nubject  to  constriction*  How  could  such  eon- 
strintion  be  relieved  by  the  knife?  In  cutting  Gimbemat's  liga- 
ment, what  is  to  be  remembered  about  the  origin  of  the  obturator 
artery ! 

Femoral  Triangle,  or  Larger  Fossa  of  Scarpa  (Trigonum  femorale 
[Foaaa  Scarpae  major])   (O.  T.  Scarpa's  Triangle). 
Remove  the  faHcin  lata  from  the  anterior  aspect  of  the  proxi- 
mal third  of  the  tiiiKli.     Do  not  disturb  the  fascia  lata  farther 
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distalward.  The  boundaries  of  the  triangle  may  now  be  defined 
and  its  contents  dissected  out.  Remove  the  femoral  sheath  and 
clean  the  vessels,  nerves,  and  muscles  related  to  the  trian^^le. 

How  is  the  femoral  triangle  bounded  above,  lateralward,  and 
medial  ward  f    How  is  its  floor  formed? 

Among  the  contents  find  and  study  the  following,  comparing 
your  findings  with  the  descriptions  in  a  systematic  text-book. 

Arteries.     (Fig.  59.) 

(a)  Femoral  artery  (A,  femoralis).    Study  carefully  the  relations  of 

this  artery  in  different  parts  of  Scarpa's  triangle. 

(aa)  Superficial  epigastric  artery  (A,  epigastrica  superficidlis). 

(ab)  Superficial  circumflex  iliac  artery   (A,  circumflexa  ilium 

8uperfi<:ial%s) , 

(ac)  External  pudendal  arteries  (Aa,  pudendae  extemae)  (O.  T. 

superficial  and  deep  external  pudic  arteries). 

(ad)  Inguinal  rami  (rami  inguinales). 

(ae)  Muscular  rami  (rami  mtisotitores). 

(af)  Deep  artery  of  tliigh  (A.  profunda  femoria), 

(a fa)  Medial  circumflex  artery  of  thigh  (A.  circumflexa 

femoris  medialis)   (0.  T.  internal  circumflex). 

(afb)  Lateral  circumflex  artery  of  thigh  (A.  circumflexa 

femoris  lateralis)    (0.  T.  external  circumflex). 

(afc)  Superficial  ramus  (ramus  super ficialis) . 

Veins, 

(a)  Femoral  vein  (V.  femoralis), 

(aa)  Superficial  epigastnc  vein  (V.  epigastrica  super  ficialis), 

(ab)  Superficial    circumflex    iliac    vein    (V.    circumflexa   ilium 

super  ficialis) . 

(ac)  Thoraco-epigastrie  vein  (V.  thoraco-epigastrica), 

(ad)  External  pudendal  veins  (Vv,  pudendae  extemae)   (O.  T. 

external  pudic  veins). 

(ae)  Large  saphenous  vein  (V.  saphena  magna)  (0.  T.  internal 

saphenous). 

(af)  Deep  vein  of  thigh  (V,  profunda  femoris). 

[a fa)  Medial  circumflex  veins  of  thigh  (Vv.  circumflexae 
femoris  mediales). 

(afh)  Lateral  circumflex  veins  of  thigh  (Vv,  circum- 
flexae fetnoris  laterales), 

Menkes. 

(a)  Lumbo-inguinal  nen*e  {X.  lumbo-inguinalis)   (0.  T.  crural  branch 

of  genitocniral). 

(b)  Ijateral  cutaneous  none  of  thigh  (A^  cutaneus  femoris  lateralis) 

(0.  T.  external  cutaneous). 
How  much  of  this  n(»rve  is  in  the  triangle? 

(c)  Femoral  nen-e  (N.  femoralis)   (O.  T.  anterior  crural). 

What  is  the  relation  of  the  branches  of  this  nerve,  given  off  in 
this  fossa,  to  the  A.  circumflexa  femoris  lateralis? 
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SartoriuB  Muscle  and  Hunter's  Adductor  Canal  (M.  sartorius  et 
Canalis  adductorius  [Hunteri]).     (Figs.  59  and  60.) 

Eemove  the  fascia  lata  from  the  distal  two-thirds  of  the  thigh, 
leaving,  however,  the  iliotibial  band  on  the  lateral  surface.  Clean 
the  M.  sartorius  carefully,  watching  for  the  nerves  which  are 
near  it  or  pass  through  it.  Study  its  form,  poeition,  origin,  in- 
sertion, action,  and  innervation.  Whence  has  it  received  its 
name  f 

What  is  meant  by  "  Hunter's  canal"  or  tlie  "  adductor 
canal"  (canalis  adductorius  [Hunteri~\)^  Note  that  it  is  the 
continuation  distalward  of  the  lacuna  vasorum.     How  is  the 

Fig.  60. 
V,  loiooialli     M-vadutmedU^i* 

Apanturatlt  wiJoH  hri<if"i 


Cnmwctloa  at  the  right  tblgh  IbroURh 
ma^iu  miucle.    Surface  dlatal  to  thu  KCtl' 

tit.  lou.) 

canal  or  tannel  formed!  Study  the  constituents  of  the  walls  of 
the  canal.  Cut  through  the  fibrous  expansion  forming  the  ante- 
rior wall  of  the  adductor  canal  and  study  the  contents  of  the 
canal.  How  do  the  femoral  vessels  leave  tiie  canal  to  enter  the 
popliteal  space!  Describe  the  opening  in  the  M.  adductor  mag- 
nus  (hiatus  tendineus  adductorius).  At  what  point  do  the  N. 
saphenns  and  the  A.  genu  suprema  leave  the  canal  T  Study  the 
lower  part  of  the  A.  femoralis  and  its  relations.  Examine  the 
following  branches: 

(a)  Muscular  rtuni  (rami  muscularea).     What  muscles  are  supplied  by 
theseT 


150     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

(h)  Highest  artery  of  knee    (A.   genu  suprema)    (0.   T.  anastomotica 

magna). 
(ba)  Saphenous  ramus  (ramus  sapkenus), 
(66)   Muscular  ramus  (ramus  muscularis). 
(be)  Articular  rami  (rami  articulares). 

Review  now  the  femoral  vein  throughout  its  whole  course, 
examining  its  various  tributaries.  How  does  its  relative  position 
as  regards  the  femoral  artery  change  as  it  proceeds  distalward 
towards  the  hiatus  tendineus  adductorius?  With  scissors  slit 
the  vein  open  along  its  whole  length  and  look  for  valves.  The 
femoral  vein  is  often  thrombosed  in  the  course  of  typhoid  fever, 
or  in  pelvic  infections,  especially  during  the  puerperal  period 
(phlegmasia  alba  dolens). 

Femoral  Nerve  and  Muscles  of  Front  of  Thigh.     (Fig.  6i.) 

Clean  the  muscles  of  the  front  of  the  thigh  carefully  and 
follow  the  nerve  branch  to  each. 

Study  thoroughly  the  femoral  nerve  {N,  femo rails)  (0.  T. 
anterior  crural)  and  all  its  branches,  cutaneous  and  muscular. 
What  are  these  and  what  do  they  supply?  Does  the  femoral 
nerve  innervate  joints? 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following  muscles : 

(a)  Tensor  muscle  of  fascia  lata  (M.  tensor  fasciae  latae)  (0.  T.  tensor 

vaginae  femoris).    Study  exact  relation  to — 
(aa)  Iliotibial  band  (tractus  iliotibialis  [Maissiati]) . 

Cut  through  the  iliotibial  band  below  the  tensor  muscle, 
deflect  it  forcibly  lateralward,  and  displace  the  M.  vastus 
lateralis  medialward  so  as  to  expose  the  lateral  intermuscu- 
lar septum  (septum  inter  muscular  e  [femoris]  laterale). 
How  is  it  attached  at  its  two  edges?  What  important 
structures  perforate  it? 

Examine  also  the  medial  intermuscular  septum  (septum 
intermuscular e  [femoris]  mediale).  Which  is  the  stronger, 
the  medial  or  the  lateral  septum? 

(b)  Quadriceps  ("four-headed")  muscle  of  thigh  (M.  quadriceps  femo- 

ris ) . 

(ba)  Rectus  ("straight")  muscle  of  thigh  (M.  rectus  femoris). 

(baa)  Bursa  M.  recti  femoris. 

(bb)  Vastus  lateralis  muscle  ("lateral  great  muscle")   (M.  vastus 

lateralis)   (0.  T.  vastus  extemus). 
(be)  Vastus  medialis  muscle  ("medial  great  muscle")    (3/.  vastus 

medialis)  (0.  T.  vastus  internus). 
(bd)  Vastus   intennedius   muscle    ( "  intennediate   great    muscle") 

(M.  vastus  intermedius)   (0.  T.  crureus). 

Cut  through  the  M.   rectus  femoris  at   its  middle  and 

reflect  distal  end  forcibly.    Find  the  groove  between  the  M. 
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vastus  medialis  and  the  M.  vastus  intermedius  and  follow 
it  proximaiward.  Observe  the  nerve  to  the  M.  articularis 
genu  running  along  the  medial  margin  of  the  M.  vastus 
intermedius.  Cut  through  the  body  of  the  M.  vastus  me- 
dialis transversely  five  centimetres  above  the  patella  and 
reflect  it  medialward.  Examine  carefully  the  origin  of  the 
M.  vastus  medialis. 
(be)  Articular  muscle  of  knee  {M,  articularis  genu)  (0.  T.  sub- 
crureus). 

Make  a  vertical  incision  through  the  M.  vastus  intermedius 
so  as  to  expose  the  M.  articularis  genu.  What  is  the  relation  of 
the  tendon  of  insertion  of  the  latter  muscle  to  the  capsule  of  the 
knee-joint!  • 

Study  the  relations  of  the  various  constituents  of  the  M. 
quadriceps  femoris  to  the  patella  and  the  ligamentum  patellae. 
Examine  the  retinacula  patellae  mediale  et  laterale.  When  the 
patellar  tendon  is  struck  during  life,  what  constituents  of  the 
M.  quadriceps  femoris  contract  most?  Try  it  on  yourself  at 
home  with  the  thigh  exposed. 


MEDIAL   SUKFACE   OF   THIGH  {FACIES  MEDIALIS 

FEMORIS). 

Long  Adductor  Muscle  (M.  adductor  longus). 

Study  its  form,  position,  origin,  insertion,  action,  and  inner- 
vation. Then  divide  it  near  its  origin  and  reflect  it  lateralward. 
Avoid  injury  to  the  ramus  anterior  of  the  N.  obturatorius. 

Deep  Artery  of  Thigh  (A.  profunda  femoris)  and  M.  Pectineus. 

The  beginning  of  this  artery  and  some  of  its  branches  have 
already  been  studied  in  the  femoral  triangle  of  Scarpa.  Sepa- 
rate the  aponeurotic  tendon  of  the  M.  adductor  longus  from  the 
M.  vastus  medialis  in  front  and  the  M.  adductor  magnus  behind, 
and  study  the  deeper  portions  of  the  deep  artery  and  vein  of  the 
thigh  {A.  and  V.  profunda  femoris).  The  perforating  branches 
of  the  artery  deserve  especial  attention  (cf.  Fig.  54,  p.  137) : 

(a)  First  perforating  artery  (A.  perforans  prima), 

(aa)  Superior    nutrient    artery    of    femur    (A,    nutricia    femoris 
superior), 
(6)  Second  perforating  artery  (^4.  perforans  secunda), 
(c)  Third  perforating  artery  (.1.  perforans  tertia). 

(ca)  Inferior  nutrient  artery  of  femur  (A.  nutricia  femoris  infe- 
rior). 
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The  pectineus  muscle  {M.  pectineus)  should  now  be  carefully 
studied.  Ascertain  its  exact  form,  position,  origin,  insertion, 
action,  and  innervation.  Note  that  it  is  covered  by  the  fascia 
pectinea  (0.  T.  pubic  portion  of  fascia  lata).  Observe  the  bursa 
M.  pectinei. 

Short  Adductor  Muscle    (M.   adductor  brevis),   Medial  Circumflex 
Artery,  and  Obturator  Nerve. 

Cut  through  the  M.  pectineus  at  its  origin  and  reflect  it  distal- 
ward  and  lateralward.  Avoid  injury  to  the  ramus  anterior  of 
the  N.  obturatorius.  Is  an  accessory  obturator  nerve  present? 
Dissect  out  the  branches  of  the  medial  circumflex  artery  {A.  cir- 
cumflexa  femoris  medialis)  in  this  region  and  review  the  artery 
as  a  whole.    Follow  especially — 

(a)  Superficial  ramus  (ramus  super ficialis), 

(b)  Deep  ramus  (ramus  profundus) . 

(c)  Acetabular  ramus  (ramus  acetabuli). 

Clean  the  short  adductor  muscle  (M.  adductor  hrevis)  and 
study  its  form,  position,  origin,  insertion,  action,  and  innerva- 
tion. Then  cut  through  it  at  its  origin  and  reflect  it  distalward 
and  lateralward.  Now  dissect  out  the  posterior  ramus  of  the  ob- 
turator nerve  {N.  obturatorius)  and  study  the  nerve  as  a  whole. 
How  does  it  get  into  the  thigh  I  What  muscles  receive  their 
motor  innervation  from  it  I  How  do  the  anterior  and  posterior 
rami  differ  in  their  relations  1  Which  sends  a  branch  to  the  hip- 
joint?  Which  to  the  knee-joint?  How  is  the  obturator  innerva- 
tion of  the  hip  and  knee  of  interest  in  hip- joint  disease? 

Other  Muscles  on  Medial  Side  of  Thigh. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  the  following: 

(a)  Gracilis  ("slender*')  muscle  (M,  gracilis), 
(aa)  Bursa  M.  sartorii  propria, 
(ah)  Bursa  anserina, 

(h)  Smallest  adductor  muscle  (M,  adductor  minimus)  (0.  T.  upper  por- 
tion of  adductor  magnus). 

(c)  Oreat  adductor  muscle  (M.  adductor  magnus), 

(ca)  Hiatus  tendineus  adductorius  (already  studied). 
Observe  its  double  nerve-supply. 
Detach  (b)  and  (c)  at  their  origins  and  reflect  them. 

(d)  External  obturator  muscle  (M.  obturator  extemus), 

(e)  Psoas  major  ("larger  lumbar")  muscle  (M,  psoas  major), 
if)  Iliac  muscle  (M,  iliacus). 

The  conjoined  tendon  of  (e)  and  (/)  may  now  be  studied. 


15-1 


LABORATORY  MANUAL  OF  HUMAN  ANATOMY 


Obturator  Artery  (A.  obturatoria).    (Cf.  Spalteholz,  Fig.  469.) 

Reflect  the  M.  obturator  externus  and  in  it  and  beneath  it  find 
the  following  branches  of  the  obturator  artery: 

(a)  Anterior  ramus  (ramvg  anterior). 
(6)  PoKterior  ramus  {ramus  posterior). 

{ba)  Artery  of  acetabulum  {A.  acetabuU). 

HIP-JOINT  {ARTICULATIO   COXAE). 

Cut  through  the  A.  femoralis,  V.  femoralis,  and  N.  femoralis 
two  or  three  centimetres  below  Poupart's  ligament;  tie  the  dis- 


tal stumps  together  and  reflect  them  distalward.  Then  cut 
through  the  M.  sartorius  and  M.  rectus  femoris  five  centimetres 
from  their  origin  and  reflect  them.  Cut  away  the  conjoined 
tendon  of  the  M.  iliaeus  and  M.  psoas  at  its  insertion  and  turn 
it  proximalward.    Examine  the  bursa  iliopectinea,  the  bursa  M. 
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recti  femoris,  and  the  bursa  Uiaca  subtendinea.  Reflect  the  M, 
tensor  fasciae  latae.    Clean  the  outer  surface  of  the  hip-joint. 

The  joint  is  an  enarthrosis.  What  is  meant  by  this  I  What 
bony  surfaces  are  concerned  f 

Study  the  following  ligaments  (Figs.  62  and  63)  : 

(a)  Joint-capsule  (capsula  arlkularii). 
{b)   Strengthening  ligaments. 

{ba)  Iliofcmoi-al   liKainent    (ligamentum  iliofemoraW)    (0.   T.  Y- 
slinpeil  IJKaiiieiit  of  Bigolow). 
(baa)  Superior  fasficulus  to   tubercle  in  fi-ont  of  great 
trochanter  {Ltg.  iliofemoral^  superiua). 

Fo    63 


(bah)  Anterior  or  inferior  fasciculus  to  tubercle  in  front 
of  Hiiiall  trochanter  {Lig.  ihofemorate  anteritm). 

This  in  perhapR  the  strongest  ligament  in  the 
body.    It  will  resist  a  strain  of  from  two  hundred 
and  tifty  to  Heven  hundred  and  Afty  ponnds. 
(6b)  Ischiocapsular  lij^ment  (ligamentum  iachiocapsulare)  (0.  T. 

ischiocapsular  band). 
{be)  PubocapHuIar  li^anient   (tigamentum  pubocapsulare)    (O.  T. 

pubocapsulor  band  or  piibofemornl  ligauienl)- 
(bd)  Orbicular  ame    [tona  orbicularis)    (0.  T.  zonular  band  or 
ring  ligament). 
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Make  the  maximal  movements  in  the  joint  in  the  direction  of 
(1)  extension,  (2)  flexion,  (3)  adduction,  (4)  abduction,  (5)  rota- 
tion medialward,  (6)  rotation  lateralward,  (7)  circumduction. 
How  are  the  ligaments  affected  in  each  instance!  What  muscles 
are  concerned  in  each  movement  in  the  living  body! 

Open  the  articulation.  Remove  the  whole  capsule  first,  with 
the  exception  of  the  ligamentum  iliofemorale.  Test  the  strength 
of  this  and  then  remove  it. 

Study  each  of  the  following  ligaments : 

(a)   Glenoid  lip  (labrum  glenoidale)  (O.  T.  cotyloid  ligament). 

(h)  Transvei-se  ligament  of  acetabulum   {ligamentum   transversum  ace- 
tabuli). 

(c)   Round  ligament  of  the  femur  {ligamentum  teres  femoris). 

This  would  be  better  designated  **  triangular  ligament,"  or,  better 
still,  Lig.  intrarticulare  coxae,  a  name  suggested  by  Fick.  It  is 
probable  that  it  is  a  vestige  of  a  pubofemoral  muscle  the  tendon 
of  which  has  become  invaginated  into  the  joint. 

Study  the  blood  supply  and  nerve  supply  of  the  joint.  (Cf. 
Poirier  et  Charpy,  t.  i..  Figs.  731  and  732.)  Follow  the  reflec- 
tions of  the  synovial  inembrane. 

Cut  through  the  ligamentum  teres,  remove  the  lower  extrem- 
ity from  the  trunk,  and  continue  the  dissection  at  a  side-table. 

LEG   AND   FOOT. 

Make  the  following  incisions:  (1)  an  incision  distalward 
along  the  middle  line  of  the  leg  and  dorsum  of  the  foot,  in  front, 
extending  as  far  as  the  base  of  the  middle  toe;  (2)  transverse 
incisions  extending  (a)  across  the  ankle  and  (&)  across  the  bases 
of  the  toes.  Reflect  the  flaps  thus  formed,  taking  no  fat  with  the 
skin. 

Superficial  Fascia. 

Note  the  characteristics  of  this  fascia  and  determine  with 
what  fasciae  it  is  continuous  above  and  below.  Dissect  out  the 
following : 

Veins.     (Vide  Spalteholz,  Figs.  507-509.) 

(a)  Dorsal  digital  veins  of  foot  {Vv.  digitales  dorsales  pedis). 
(6)  Intercapitular  veins  {Vv.  intercapitulares) . 

(c)  Common  digital  veins  of  foot  (Vv.  digitales  communes  pedis). 

(d)  Dorsal  venous  arch  of  foot   {arcus  venosus  dorsalis  pedis   (cuta- 

neus)). 

(e)  Dorsal  cutaneous  venous  network  of  foot   {rete  venosum  dorsale 

pedis  cutaneum). 
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(/)  Lateral  marginal  vein  (V,  marginalia  lateralis), 
(g)  Medial  marginal  vein  (V.  marginalia  medialis). 

Trace  these  veins  proximalward  and  determine  their  relation  to  the 
large  saphenous  vein  ( V.  saphena  magna)  and  the  small  saphenous  vein 
(F.  saphena  parva). 

Nerves.     (See  Fig.  56,  p.  143.) 

Refer  frequently  to  charts  in  the  study  of  cutaneous  nerves  and 
determine  the  exact  area  of  skin  supplied  by  each, 
(a)  Saphenous  nerve  (N.  saphenus). 

(aa)  Medial   cutaneous   branches  of   leg    (rami  cutanei   cruris 
medialis). 
(h)  Branches  of  lateral  cutaneous  nerve  of  calf  (N,  cutaneus  surae). 

(c)  Superficial  peroneal  nen'e  (N.  peronaeus  superficialis) . 

(d)  Terminal  twigs  of  deep  peroneal  nerve  {N.  peronaeus  profundus) , 

(e)  Dorsal  digital  nerves  (Nn.  digitales  dorsales), 

(f)  Lateral  dorsal  cutaneous  nerve    (N,  cutaneus  dorsalis  lateralis) ^ 

from  the  N.  tibialis. 

Carefully  remove  the  superficial  fascia,  preserving  the  struct- 
ures which  you  have  dissected,  and  expose  the  deep  fascia. 

Deep  Fascia  of  the  Leg  (Fascia  cruris).     (Figs.  64  and  67.) 

Observe  that  this  fascia  is  continuous  with  the  fascia  lata; 
note  also  its  shiny,  aponeurotic  character  just  below  the  knee, 
where  it  gives  origin  to  muscles.  Trace  the  fascia  downward, 
noting  that  it  tends  to  become  thinner  distalward,  but  is  strength- 
ened just  above  the  ankle  to  form  the  transverse  ligament  of  the 
leg  {ligamentum  transversum  cruris)  (0.  T.  upper  or  broad  part 
of  anterior  annular  ligament).  Note  the  exact  points  of  attach- 
ment of  the  ligament  and  observe  that  it  sends  a  septum  to  the 
tibia,  thus  forming  two  compartments,  one  medial  for  the  M. 
tibialis  anterior,  one  lateral  for  the  M.  extensor  longus  hallucis 
and  M.  extensor  longus  digitorum.  The  fascia  cruris  becomes 
continuous  below  with  the  dorsal  fascia  of  the  foot  {fascia 
dorsalis  pedis)  j  the  latter  being  continuous  at  the  sides  of  the 
foot  with  the  plantar  aponeurosis  {aponeurosis  plant aris).  In 
the  fascia  dorsalis  pedis  examine  the  Lig.  cruciatum  cruris  (0. 
T.  lower  part  of  anterior  annular  ligament).  Detennine  the 
exact  attachments  of  the  two  limbs  of  the  Y  of  this  ligament, 
and  their  relations  to  tlie  tendons  of  the  muscles  over  which  they 
pass.  A  good  description  is  given  in  Spalteholz's  Atlas,  p.  356. 
Observe  the  band  passing  from  the  lateral  malleolus  to  the  pos- 
terior prominence  of  the  os  calcis;  this  is  the  retinaculum  Mm. 
peronaeorum  superius  (O.  T.  external  annular  ligament). 
(Fig.  67.) 
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Incise  now  the  deej)  fascia  longitudinally,  midway  between 
the  tibia  and  fibula,  but  do  not  cut  through  the  Lig.  transversum 
cruris  or  the  Lig.  cruciatura  cruris.  Note  that  the  fascia  becomes 
eontiuuoiis  medialwanf  with  the  periosteum  of  the  tibia,  and  that 
lateralward  it  sends  a  septum  into  tlie  crista  anterior  of  tlie  ( 
fibula,  forming  the  anterior  [fibular]  intermuscular  septum  {sep-  i 
turn  intermusculare  anlfiius  [fibnlare] )  (O,  T.  anterior  peroneal 
septum).  Tliis  latter  8ei)tum  separates  the  cpntents  of  the 
"  anterior  tibiofibular  compartment"  of  the  leg  from  the  con- 
tents of  the  "  peroneal  compartment."  The  latter  is  bounded 
posteriorly  by  another  septum  going  into  the  crista  lateralis  of 

Fig,  C4. 


.erielu 


the  fibula  and  known  as  the  posterior  intennuscular  septum  {. 
turn  intfrmu.'icularc  posteiius)  (O.  T.  posterior  peroneal  i 
turn).    It  will  be  studied  later.    Examine  Fig.  fi4  carefully. 


Muscles  of  Anterior  Tibiofibular  Region. 

Use  cross-sections  to  complete  this  study.  Study  the  contents 
of  the  anterior  tibiofibular  osteofascial  compartment.  Clean 
carefully  each  muscle  and  determine  its  form,  position,  origin, 
insertion,  action,  and  nerve  su))ply.  Wliat  are  flexion  and  exten- 
sion of  the  foot?    Study — 


lu)  Anieric 
(t)  Longe 


libinl  miisole   (,W.  lihiiilin  anl^rior 
MiM.r  of  dijrits  l.V.  oTirns.ir  di-jil'. 


10.  T.  tihifilis  nnticus). 
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Artntes  o(  (he  Ulterior  pari  nt  the  leg.  Thf  Mm.  ext.  hnlliirln  lonit.  anil  pil.  dlR.  lonp.  are  rtmwn 
■dde  and  the  U.  cil.  dig.  brvrlx  Ls  lUviditl,  ( Finm  Gcgcnbaiir,  Lehrb.  dvr  Anat.  Att  HciiMb.,  LeIpilK. 
IMV,  1  Aim..  Bd.  ll.p.»l,  Fi([.M:.| 
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(c)  Lr>ng  extensor  of  great  toe  (II,  extensor  hallucis  longus), 

(d)  Third  peroneal  muscle  (If.  peronaeus  tertius). 

Examine  the  vagina  tendinis  M.  tibialis  anterions,  the  vagina 
tendinis  M.  extensoris  hallucis  longi,  and  the  vagina  tendinuni  M. 
extensoris  digitorum  longL 


of  Anterior  Tibiofibular  Region  and  Dorsum  of  Foot. 

Separate  the  M.  extensor  digitorum  longus  from  the  M.  tibi- 
alis anterior  and  expose  the  following;  at  the  same  time  dissect 
out  the  structures  on  the  dorsum  of  the  foot. 

(a)  Anterior  tibial  artery   (A.  tibialis  anterior).     (Vide  Fig.  65,  and 

Spalteholzy  Fig.  479.)  How  does  this  artery  pass  to  the 
anterior  compartment  of  the  leg,  and  what  is  its  relation 
to  the  membrana  interossea  cruris  f 

(aa)  Posterior  recurrent  tibial  artery   {A.  recurrens  tibialis  pos- 

terior). 

(ab)  Anterior  recurrent  tibial   artery    (A.  recurrens   tibialis  an- 

terior). 

(ac)  Lateral  anterior  malleolar  artery  {A.  malleolaris  anterior  lat- 

eralis) (0.  T.  external  malleolar). 

(ad)  Medial   anterior   malleolar   artery    (A.    malleolaris   anterior 

medialis)  (O.  T.  internal  malleolar). 

(ae)  Medial  malleolar  network  (rete  malleolare  mediale). 

(af)  Ijateral  malleolar  network  {rete  malleolare  laterale). 

The  continuation  of  the  anterior  tibial  arterv  from  in  front  of  the 
ankle-joint  is  known  as  the — 
(6)  Dorsal  artery  of  the  foot  {A.  dorsalis  pedis). 

(ba)  Jjateral  tarsal  artery  (A.  tarsea  lateralis)'^ 

(bb)  Medial  tarsal  arteries  (Aa.  tarseae  mediales). 
(be)  Arcuate  artery  (A.  arcuata). 

(bd)  Dorsal  network  of  friot  (rete  dorsale  pedis). 

(be)  Dorsal  metatarsal  arteries  (Aa.  metatarseae  dorsales). 

(bf)  Deep  plantar  branch  (JR.  plantaris  profundus) . 

Nerves  of  Anterior  Region  of  Leg  and  Dorsum  of  Foot. 

(a)  Deep   peroneal    nen-e    (N.   peronaeus  profundus)    (0.    T.    anterior 

tibial). 

(aa)  Muscular  branches  (rami  musculares). 

(ab)  Dorsal   digital   nenes  to   lateral   surface   of  hallux   and   to 

medial  surface  of  digit  II.  (ATn.  digitales  dorsales  hallucis 

lateralis  et  digiti  secundi  medialis). 
Determine  how  the  deep  ])eroneal  reaches  the  anterior  surface  of  the 
leg.     Does  it  accompany  the  arterj'?     What  area  of  the  skin  does  it 
supply?    What  muscles  are  supplied  by  this  nerve? 

(b)  Superficial  peroneal  ner\^e  (N.  peronaeus  superficialis)    (0.  T.  mus- 

culocutaneous) . 

(ba)  Muscular  branches  ( rami  musculares) . 

(bb)  Medial   dorsal   cutaneous   nen'e    (N.    cutaneus   dorsalis   me- 

dialis). 
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(be)  iQtermeiliate  dorsal  cutaneous  nerve    {N.  i 

inlermedius) . 
{bd)  Dorsal  digital   nene't  of  the   foot    (.Vn.    digilalea   damales 

pedis) 

Tlie  proxtmal  part  uf  tbe  N.  peronaeus  supcrficialis  will 

be  studied  later 


Muscles  of  Dorsum  of  Foot. 

Dissect  these  out  carefully,  studying  tlie  form,  position, 
origin,  insertion,  action,  and  innervation  of  each.  (Vide  Fig. 
67  and  Spalteholz,  Fig.  402.) 
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If.  ubducWrdLciU 


>Ti  ihc  ilonum  and  lateral  itdv  of  the  fool.  The  shealhs  of  the  lendon.i  oii  Ibe  donum 
pedie  and  la  yhv  luiciiil  r>'in>TiuiLlcoUT  rvglon  have  been  in]ecl«d  with  Mrong  alcohol,  f  Afler  Toldt, 
Aiut.  Atlas,  Vleo.  IWO,  -2  Aufl..  p.  366.  Fig.  i»7.) 
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(a)  Short  extensor  of  great  toe  (If.  extensor  hallucis  brevis). 

(b)  Short  extensor  of  digits  (M,  extensor  digitorum  brevis). 

Determine  the  relation  of  these  muscles  to  the  tendons  of  the 
long  extensor  of  the  digits.  What  is  their  action?  Have  they 
homologues  in  the  hand? 

(c)  Dorsal  interosseous  muscles  {Mm.  interossei  dorsales). 

Compare  these  with  similar  muscles  found  in  the  hand,  as 
regards  origin,  insertion,  action,  etc. 

Where  are  the  bursae  intermetatarsophalangeae  situated! 


LATERAL  OR  PERONEAL  REGION  OF  LEG  {REGIO 

CRURIS  LATERALIS). 

The  superficial  fascia  of  this  region  has  already  been  studied. 
An  anterior  intermuscular  septum  {septum  intermusculare  ante- 
rius  [ fibular e] )  has  been  found  passing  from  the  deep  fascia  into 
the  crista  anterior  fibulae.  Incise  the  deep  fascia  longitudinally 
in  this  region ;  reflect  it  posteriorly  and  note  the  corresponding 
posterior  [fibular]  intermuscular  septum  {septum  intermuscu- 
lare posterius  [ fibular e] )  going  to  the  crista  lateralis  fibulae.  A 
lateral  or  peroneal  osteofascial  compartment  is  thus  formed. 
Dissect  its  contents  and  supplement  the  dissection  by  the  use  of 
cross-sections  made  at  different  levels ;  note  carefully  the  altera- 
tions in  the  relations  of  the  different  contents  of  the  compart- 
ment at  different  levels.    Study  the  following : 

Peroneal  Muscles  and  Retinacula. 

Clean  each  muscle  carefully,  defining  well  its  boilers  and 
noting  the  form,  position,  origin,  insertion,  action,  and  innerva- 
tion of  each. 

(a)  Long  peroneal  muscle  (3f.  peronaeus  longus).    What  action  does  this 

muscle  have  as  regards  the  arch  of  the  footf 
(&)  Short  peroneal  muscle  (M,  peronaeus  brevis). 

Trace  the  tendons  of  both  muscles  distalward  into  the  foot. 
What  are  their  relative  positions  in  the  fossa  retromalleolaris 
lateralis?  (Cf.  Fig.  68.)  What  is  the  trochlear  process  {pro- 
cessus trochlearis)  of  the  os  calcis?  Examine  the  bony  foot  and 
determine  the  position  of  the  peroneal  sulcus  {sulcus  M,  peronaei 
[longi]). 

Define  next  the  retaining  bands  of  the  peroneal  muscles  {ret- 
inacula) .    ( Cf .  Spalteholz  's  Atlas,  Fig.  409. ) 
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(a)  Retinaculum  Mm.  peTonaeorum   auperiua    (0.   T.  external  annular 

liRameiit). 

(b)  Retinai-ulum  Mm.  peronaeomm  inftriua. 

What  is  the  relation  of  the  latter  to  the  ligamentum  cruciatum 
crurisT    (SeeFis.  67.) 

Dissect  out  carefully  the  common  synovial  sheath  of  the  pero- 
neal muBcles  (vagina  tendinum  Mm.  peronaeomm  communis). 


poroDociu  prof. 


Cnmwctlon  poHlng  thro  sh  b  ri      part       th       g     R  gh      d     cegm       distal  to  the  line  of 

AnliTolalurnl  region  (lighter  Hbadtf.— The  two  gniups.  nnterlor  and  laleral,  aro  plaint;  stpnralcd. 
The  M.  tlablalla  ant.  has  iHi-omv  tfiulinuua  and  ui^impnnh^  thv  A.  liblallB  anl. 
the  M.  peronaciu  long,  have  diwppvarwl.  Thu  M.  [leronnciis  brer.  Is  altnehtrd  to  the  corrpEpoiKling 
BurlacG  of  the  fibulH.  Tbo  N.  pi-ronatMiii  eupFrt.  tuu  omDigiid  from  between  the  two  mnackii,  but  rnna 
bcncnlh  the  fAKcia  rrurlK.  which  il  1a  about  lo  iwrforatLV 

rwlvrior  ruglon  (darker  iduulej.— There'  In  to  be  noted  a  dtHplarvmcnt  of  the  mnsek's.  Thu  M. 
tlblali*  pnnl.  ban  left  the  Kpacc  lietwecn  the  Benon  and.  gaining  the  meilbit  aspect  of  the  leg.  pewea 
bCDESth  the  tendon  of  the  M.  flex.  dig.  Iniig. 

Siiperfletal  layer  (intermedlale  siiade).— The  tendo  ealeaneu.1  [Achlltb.]  receive*  Iheloiveiil  fibre)  of 
the  M.  BolellK.    (From  Poirlerct  ChaiTiy.  TrallO  d'Anat.  hum..  Paris,  Isw.  2  ed..  t,  11.  p.  BfiK,  Fig.  1B6.) 

What  is  its  extent  proximalward  and  distalward!  This 
sheath  may  be  seen  to  hetter  advantage  if  injected.  Note  here 
also  tlie  subcutaneous  bursa  over  the  lateral  malleolus  (bursa 
subcutanea  malleoli  lateralis). 

Peroneal  Nerves. 

Trace  the  course  of  the  N.  peronaeus  communis  and  dissect 
out  all  the  branches: 
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(a)  Common  peroneal  nerve  (AT.  perormeua  communis)    (0.  T.  external 

popliteal  nerve). 

(aa)  Superficial  peroneal  nerve  (N,  peronaeus  superficialis)  (O. 
T.  musculocutaneous  nerve). 

(ah)  Deep  peroneal  nerve  (A^.  peronaetis  profundus)  (0.  T.  ante- 
rior tibial  nerve). 

What  muscles  are  supplied  by  the  superficial  peroneal  nerve  t 
What  cutaneous  area  t  Review  at  this  stage  of  the  dissection  the 
distribution  of  the  deep  peroneal  nerve.  What  are  the  homo- 
logues  of  these  nerves  in  the  forearm  t 

MEDIAL    REGION    OF    LEG  {REGIO   CRURIS  ME- 
DIALIS)   (0.  T.  TIBIAL   REGION). 

The  student  has  but  little  to  examine  here,  as  the  tibia  is  sub- 
cutaneous.   Study — 

(a)  Tendons  of  insertion  of  Mm.  sartorius,  p^acilis,  and  semitendinosus. 
(6)  Great  saphenous  vein  (F.  saphena  magna)  (0.  T.  internal  saphenous 
vein ) . 

(c)  Branches  of  saphenous  nerve  (N.  saphenus)   (0.  T.  internal  saphe- 

nous nerve). 

(ca)  Infrapatellar  branch  (ramus  in frapatellaris), 

(cb)  Medial  cutaneous  rami  of  leg  (rami  cutanei  cruris  mediales), 

(d)  Medial  inferior  artery  of  knee  (A.  genu  inferior  medialis)    (0.  T. 

inferior  internal  articular  artery). 

(e)  Tibial  collateral  ligament  of  knee-joint  (Lig,  collaterale  tibiale)   (0. 

T.  internal  lateral  ligament). 

POSTERIOR    REGION    OF    LEG    AND    HEEL    {REGIO 

CRURIS  POSTERIOR  ET  REGIO   CALCANEA) 

(0.  T.  POSTERIOR  TIBIOFIBULAR  REGION). 

Note  how  the  leg  tapers  from  above  downward.  The  large, 
convex,  fleshy  upper  half  is  known  as  the  calf  {sura).  The  lower 
half  rapidly  diminishes  in  size,  so  that  the  tibia  and  fibula  may 
be  felt  as  they  pass  into  their  respective  malleoli.  Behind  each 
malleolus  will  be  found  a  fossa.  Flex  the  foot  and  extend  it  and 
note  the  play  of  tendons  in  each  fossa.  These  fossae  become 
obliterated  in  pathological  processes  involving  the  synovial  mem- 
brane of  the  ankle-joint.  Outline  the  stronger  tendon  {tendo 
calcaneus  [Achillis] )  passing  down  to  the  os  calcaneum. 

Superficial  Fascia  of  Leg. 

Make  the  muscles  of  the  calf  tense  and  continue  the  medial 
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incision  already  made  in  the  dissection  of  the  fossa  poplitea 
down  to  the  heel ;  at  the  distal  extremity  of  this  make  a  trans- 
verse incision  extending  for  five  centimetres  along  the  margo 
pedis  lateralis  and  margo  pedis  medialis.    Reflect  the  flaps. 

Note  the  general  characteristics  of  this  fascia  as  regards  the 
amount  of  fat  contained,  the  general  direction  of  its  fibres,  and 
the  strength  of  the  same.  In  it,  dissect  out  carefully  the  fol- 
lowing : 

Veins^    (Vide  Spalteholz,  Fig.  509.) 

(a)  Small  saphenous  vein  {vena  saphena  parva)  (0.  T.  external  saphe- 
nous vein).  What  is  its  relation  to  the  malleolus  lateralis  f  Note 
that  it  is  the  continuation  of  the  lateral  marginal  vein  of  the 
foot  (vena  marginalia  lateralis)  into  the  leg.  In  the  upper  half 
of  the  leg  this  vein  is  ensheathed  hy  a  duplicature  of  the  fascia 
cruris.  Dissect  out  the  two  branches  into  which  it  bifurcates 
above  and  trace  these  out  into  the  vena  poplitea  and  the  vena 
femoris  profunda.  What  is  the  relation  of  the  vena  femoro- 
poplitea  to  the  latter?  Trace  one  of  the  perforating  veins 
through  the  fascia  cruris.  Incise  the  vein  longitudinally  and 
determine  whether  it  has  valves  or  not. 

(h)  Large  saphenous  vein  (V,  saphena  magna)  (O.  T.  internal  saphe- 
nous). Determine  its  relation  to  the  malleolus  medialis.  It  is 
the  continuation  of  the  medial  marginal  vein  (vena  marginalia 
medialis)  of  the  foot  into  the  leg.  Do  you  find  a  collateral  vein 
accompanying  it?  When  present,  it  will  be  found  just  posterior 
to  the  large  vein.  Incise  the  vein  longitudinally  and  determine 
the  characteristics  of  its  valves. 

Nerves.     (Fig.  69.) 

(a)  Nen-e  of  the  calf  (N,  suralis)  (0.  T.  short  saphenous  nerve).    This 

nerve  is  fonned  by  the  union  of  the  following: 

(aa)  Medial  cutaneous  nerve  of  the  calf   (N.  cutaneus  aurae 

medialis).  In  the  greater  part  of  its  course  this  nerve 
will  be  found  beneath  the  fascia  cruris.  At  the  middle 
of  the  leg  it  pierces  this  fascia  to  become  subcutaneous. 

(ab)  Anastomotic  peroneal   branch   of  the  N.   cutaneus  surae 

lateralis  (ramus  anastomoticus  peronaeu^). 

(b)  Lateral  cutaneous  ner\'e  of  calf  (A^  cutaneus  surae  lateralis)   (O. 

T.  nervus  communicans  fibularis). 

(c)  Posterior  cutaneous  ners-e  of  thigh  (^^  cutaneus  femoris  posterior) 

(0.  T.  small  sciatic).    This  neixe  Avill  be  found  beneath  the  fascia 
cruris.    It  sends  twigs  through  the  fascia  to  end  in  the  skin. 

(d)  Medial  cutaneous  branches  (rami  cutanei  cruris  mediales)  to  the 

leg  from  the  N.  saphenus.    Determine  the  area  of  skin  supplied 
by  each  nerve. 

Remove  the  superficial  fascia  of  the  leg,  and  study  the  deep 
fascia. 
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Deep  Fascia  of  Leg  (Fascia  cruris). 

This  fascia  extends  from  the  knee  to  the  malleolL  It  repre- 
sents .ahnost  a  complete  cone,  being  interrupted  only  at  the  f  acies 
medialis  of  the  tibia.  What  is  the  relation  of  its  superior  cir- 
cumference to  the  capitulum  fibulae,  the  condyles  of  the  tibia,  and 
the  fascia  lata? 

Its  inferior  circumference  is  attached  to  the  malleoli  and  the 
tuber  calcaneum.  Between  these  three  bony  projections  it 
becomes  continuous  with  the  annular  ligaments  about  the  ankle. 

Examine  cross-sections  of  the  leg  and  note  the  different 
relations  of  the  fascial  reflections  and  the  osteofascial  compart- 
ments formed  by  septa  passing  from  this  fascia  into  the  tibia  and 
fibula.  They  have  already  been  referred  to  above.  The  septum 
intermusculare  anterius  [fibulare]  and  the  septum  intermuscu- 
lare  posterius  [fibulare]  divide  the  subfascial  space  into  three 
compartments.    (See  Figs.  64  and  68.) 

(a)  Anterior  compartment,  deep,  prismatic  in  form.  It  lodges  the  M. 
tibialis  anterior,  the  M.  extensor  digitorum  longus,  the  M.  extensor  hal- 
lucis  longosy  the  M.  peronaeus  tertius,  and  the  anterior  tibial  vessels  and 
nerves. 

(6)  Lateral  compartment:  this  lodges  the  peroneal  muscles  and  the 
superior  part  of  the  nervus  peronaeus  superficialis. 

(c)  Posterior  compartment:  this  is  divided  into  two  secondary  com- 
partments by  the  deep  transverse  fascia  of  the  leg  passing  from  the  margo 
medialis  of  the  tibia  to  the  crista  lateralis  of  the  fibula.  Posterior  to  this 
fascia  will  be  found  the  M.  triceps  surae  and  the  M.  plantaris ;  anterior  to 
it  will  be  found  the  M.  tibialis  posterior,  M.  flexor  digitorum  longus,  M. 
flexor  hallucis  longus,  the  posterior  tibial  vessels  and  nerves,  and  the 
peroneal  vessels. 

The  fascia  cruris  varies  much  in  thickness  in  different 
regions.  It  is  composed  of  transverse  longitudinal  and  oblique 
fibres.  The  transverse  fibres  arise  from  the  crista  anterior  of 
the  tibia  and  after  encircling  the  leg  are  inserted  upon  the  margo 
medialis  of  the  same  bone.  The  oblique  and  longitudinal  fibres 
arise  from  the  bony  projections  into  which  the  superior  circum- 
ference of  this  fascia  is  attached.  What  muscles  send  off  proc- 
esses which  reinforce  the  longitudinal  and  oblique  fibres ! 

Incise  the  fascia  in  the  median  line  from  the  fossa  poplitea 
to  the  OS  calcaneum  and  reflect  the  flaps. 

Muscles  of  the  Superficial  Posterior  Osteofascial  Compartment. 
These  may  now  be  dissected  out. 

The  muscles  of  the  leg  find  their  homologues  in  the  muscles  of  the  fore- 
arm.   Any  differences  found  are  to  be  explained  by  the  adaptation  of  the 
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leg  muscles  to  locomotion.  The  relative  atrophy  of  the  motor  system  of 
the  toes  is  due  to  the  loss  of  its  femoral  attachmeut  and  to  a  displacement 
of  the  flexors  and  extensors,  deprived  of  their  tibial  and  fibular  attach- 
maots,  downward  into  the  intrinsic  musculature  of  the  foot.  The  pro- 
nator and  supinator  systems  are  almost  absent,  being  represented  by  the 
popliteus  alone,  and  this  through  skeletal  modifications  has  lost  its  primi- 
tive role.  The  muscles  of  the  leg,  like  those  of  the  forearm,  are  delimited 
into  an  anterior,  a  posterior,  and  a  lateral  group  by  the  bones  of  the  leg 
and  aponeurotic  septa. 

Study  carefully  the  origin,  insertion,  form,  action,  and  inner- 
vation of  the  following  muscles : 

(a)  Triceps  muscle  of  the  calf  (M.  triceps  surae),     (Vide  Spalteholz, 

Figs.  393-94.) 

(aa)  Qastrocnemius  muscle  {M.  gciatrocnemius) , 

{aaa)  Lateral  head   (caput  lateraU).     Look  for  a  small 
sesamoid  cartilage  or  bone  in  this  head.     Observe 
the  lateral  bursa  of  the  gastrocnemius  (bursa  M. 
gastrocnemii  lateralis)  and  the  bursa  bicipitogas- 
trocnemialis. 
(aab)  Medial  head  (caput  mediale).     Observe  the  medial 
bursa  of  the  gastrocnemius  (bursa  M,  gastrocnemii 
medialis)  and  the  bursa  M,  semimembranosi.    Dis- 
sect this  bursa  out  carefully  and  determine  whether 
or  not  it  communicates  with  the  joint-cavity. 
Divide  the  gastrocnemius  transversely  near  its  attachment  to 
the  tendo  Achillis  and  refiect  it  upward,  preserving  vessels  and 
nerves  passing  into  each  head,  and  study  the  muscle  beneath  the 
M.  gastrocnemius. 

(ab)  Soleus  muscle    (M,  soleus).     (Vide  Spalteholz,  Fig.   394.) 

Determine  its  exact  origin   from  the  fibula  and 
tibia.    Note  that  the  tendon  of  this  muscle  fuses 
with  the  tendon   of  the  gastrocnemius  to   form 
the— 
(aba)  Tendo  calcaneus  [Achillis]. 

Divide  the  soleus  transversely  at  the  level  at 
which  it  joins  the  gastrocnemius.  Incise  the  belly 
of  the  soleus  in  the  middle  line  and  expose  the 
tendinous  arch  (arcus  tendineus  3f.  solei)  and  the 
blood-vessels  and  nerves  entering  the  muscle. 
The  plantaris  muscle  may  be  divided  to  permit  of 
the  turning  of  the  tendo  calcaneus  [Achillis] 
downward.  Determine  its  exact  attachment  to  the 
OS  ealcaneum  and  study  the  following  bursae : 

(1)  Bursa  subcutanea  calcanea.     (Vide  Spalte- 

holz, Fig.  393.) 

(2)  Bursa  tendinis  calcanea,    (Vide  Spalteholz, 

Fig.  395.) 

(b)  Plantaris  muscle  (M.  plantaris).     (Vide  Spalteholz,  Fig.  394.)     The 

tendon  of  this  small  muscle  has  already  been  divided  to  permit  of 
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tbe  turning  of  the  teudo  calcaneus  [Achillis]  downward.  Deter- 
mine its  insertion.  It  is  the  homologue  of  the  palmaris  longus  in 
the  forearm.  In  monkeys,  whose  feet  are  prehensile,  it  is  the 
proper  tensor  muscle  of  the  plantar  fascia.  It  is  well  developed 
in  all  plantigrade  animals. 

Deep  Transverse  Fascia  of  Leg  and  Structures  beneath  it. 

Note  its  attachment  medially  to  the  tibia  and  laterally  to  the 
fibula.  Trace  the  fascia  downward  to  tlie  ankle,  where  it  becomes 
thickened  to  form  the  ligamentum  laciniatum  (0.  T.  internal  an- 
nular ligament).  (Vide  Spalteholz,  Fig.  395.)  Incise  this  fascia 
longitudinally,  leaving  the  Lig.  laciniatum  intact,  and  proceed  to 
the  study  of  the  structures  beneath  it. 

Muscles,  Note  carefully  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  each.  (Vide  Spalteholz,  Fig.  395.) 
(a)  Popliteus  muscle  (M.  popliteus).  Determine  the  relation  of  its 
tendon  to  the  capsule  of  the  knee-joint  and  the  ligamentum  pop- 
liteum  arcuatum.  Note  the  dense  aponeurosis  covering  this 
muscle.  It  receives  a  strengthening  band  from  the  tendon  of  the 
semimembranosus  muscle.  Examine  the  bursa  of  the  popliteus 
muscle  (bursa  M,  poplitei).  (Vide  Spalteholz,  Fig.  396.)  Does 
this  bursa  communicate  with  the  knee-joint? 
(h)  Long  flexor  of  the  digits  (M.  flexor  digitorum  longus).  (Vide 
Spalteholz,  Fig.  395.)  Examine  the  sheath  of  the  long  flexor 
tendons  of  the  toes  (vagina  tendinum  M,  flexoris  digitorum  pedis 
longi).  This  sheath  surrounds  the  tendon  as  it  passes  behind  the 
malleolus  medialis  and  is  continued  well  down  into  the  foot. 
Does  it  communicate  with  a  sheath  which  surrounds  the  tendons 
of  the  tibialis  posterior  and  the  flexor  longus  hallucis? 

(c)  Posterior  tibial  muscle  (3/.  tibialis  posterior)   (0.  T.  tibialis  pos- 

ticus). This  muscle  may  be  more  or  less  fused  with  the  long 
flexors,  which  is  only  an  exaggeration  of  the  normal  disposition 
in  man  and  a  reproduction  of  the  normal  disposition  in  the  cat. 
( Strauss-Durckheim.) 

Examine  the  sheath  of  the  tendon  of  the  M.  tibialis  posterior 
(vagina  tendinis  M,  tibialis  posterioris) . 

(d)  Long  flexor  of  the  great  toe  (M.  flexor  hallucis  longus).    Examine 

the  sheath  of  the  tendon  of  the  long  flexor  of  the  great  toe 
(vagina  tendinis  M,  flexoris  hallucis  longi). 

At  this  stage  in  the  dissection  examine  the  bony  leg  and  foot. 
Determine  the  exact  position  of  the  sulci  through  which  these 
tendons  pass.  Note  the  exact  relation  of  the  tendons  beneath 
the  ligamentum  laciniatum.    (See  Fig.  71.) 

Varieties  in  the  flexor  system  of  the  foot  are  frequent.  The 
tendency  to  differentiate  may  be  accentuated,  but  more  fre- 
quently there  is  a  return  to  the  primitive  undivided  mass  arising 
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Fig.  70. 


Arlerifnot  the  ponU'rinr  panof  thelpR. 
Tbe  monies  ol  the  calf  have  been  removcil.    Tlio  A.  pt-rvTines  In  reprewnied  u  ihonlnK  through 
the  moKle  lying  over  It     (From  Oegenbi.ur.  Lchib.  dei  Aiut.  dee  Mensch.,  Leipzig.  1S99,  7  AiiH..  Bd. 
iL  p.  M5.  Fig.  MS.) 
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from  the  tibia  and  fibula.  In  the  lower  forms,  such  as  the  rabbit 
and  kangaroo,  this  primitive  undivided  mass  of  flexors  is  the 
rule. 

Arteries,     (Vide  Fig.  70,  and  also  Spaltehok,  Fig.  478.) 

Trace  the  popliteal  artery  downward,  and  note  that  it  bifurcates 
just  anterior  to  the  arcus  tendineus  M.  solei  into  the  anterior  and 
posterior  tibial  arteries.     The  anterior  tibial  has  already  been  dis- 
sected.   Trace  out  the  course  of  the  posterior  tibial  artery.    Determine 
the  course  and  position  of  its  linear  guide.    Where  would  you  take 
the  pulse  in  the  leg  and  footf    Study — 
(a)  Posterior  tibial  artery  (A.  tibialis  posterior), 
(aa)  Fibular  branch  {ramus  fibularis). 
(ah)  Peroneal  artery  (A.  peronaea). 

(1)  Nutrient  artery  of  the  fibula  (A,  nutricia  fibulae), 

(2)  Perforating  branch  (ramus  per  for  arts), 

(3)  Communicating  branch  (ramus  communicatts) . 

(4)  Lateral  posterior  malleolar  artery   (A,  malleolaris 

posterior  lateralis), 

(5)  Lateral  calcanean  branches  (rami  calcanei  laterales). 

(ac)  Nutrient  artery  of  the  tibia  (A,  ttutrida  tibiae). 

How  are  the  nutrient  arteries  of  the  lower  extremities 
directed? 

(ad)  Medial  posterior  malleolar  artery  (A.  malleolaris  posterior 

medialis)  (0.  T.  internal  malleolar). 

(ae)  Medial  calcanean  branches  (rami  calcanei  mediales). 

(af)  Network  of  heel  (rete  calcaneum). 

The  terminal  branches  of  the  A.  tibialis  posterior  will 
be  found  when  the  dissection  of  the  foot  is  made. 

Trace  out  the  veins  accompanying  this  artery  and  de- 
termine their  anastomoses  and  the  large  veins  into  which 
they  empty. 

Nerves,     (Spalteholz,  Fig.  823.) 
(a)  Tibial  nerve  (N.  tibialis), 

(aa)  Muscular  branches  (rami  musculares), 

(ab)  Interosseous  nerve  of  the  leg  (N,  interosseus  cruris), 

(ac)  Medial  cutaneous  nerve  of  the  calf    (N,   cutaneus  surae 

medialis).  This  nerve  has  already  been  dissected.  It 
unites  with  the  ramus  anastomoticus  peronaeus  to  form 
the— 

(ad)  Nen-e  of  the  calf  (N,  suralis), 

(ada)  Lateral    calcanean   branches    (rami   calcanei   lat- 

erales), 

(adb)  Lateral  dorsal  cutaneous  nen^e  of  the  foot   (N, 

cutaneus  dorsalis  lateralis  pedis).  This  ner\'e 
is  the  continuation  of  the  N.  suralis  into  the 
foot.  Review  at  this  stage  of  the  dissection  the 
cutaneous  nen'e  supply  of  the  doi-sum  of  the 
foot. 

(ae)  Medial  calcanean  branches  (rami  calcanei  mediales). 

Dissect  out  the  branch  passing  into  the  syndesmosis 
tibiofibularis.  Do  you  find  any  branches  accompanying 
the  A.  tibialis  posterior? 
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Make  a  drawing  showing  the  structures  exposed  and  their 
exact  relatione  at  different  levels.  Pay  especial  attention  to  the 
relations  of  the  strlictures  in  the  fossa  retromalleolaris  medialis. 

Laciniate  ("  Fringed")  Ligament  (Ligamentum  laciniatum)  (O.  T. 

Internal  Annular  Ligament).     (Fig.  71.) 

Determine  the  different  points  of  attachment  of  this  fibrous 

triangular  lamina  and  the  relation  that  they  bear  to  the  malleolus 

medialis,  the  medial  surface  of  the  tuber  calcanei,  the  medial 


Fio.  71. 


Jl.fleiDT  digit  lonpi 


plantar  aponeurosis,  the  abductor  hallucis  muscle,  and  the  fascia 
cruris.  It  covers  the  tendons  of  tlie  tibialis  posterior,  the  flexor 
digitormn  longus,  and  the  fiexor  liallucis  longus  muscles,  and 
the  posterior  tibial  vessels  and  nerves.  Each  of  these  structures 
runs  within  a  special  sheath.  The  tibialis  posterior  and  the 
flexor  digitorum  longus  are  separated  from  each  other  by  a 
fibrous  septum  which  passes  off  from  the  deep  surface  of  the 
ligament.  The  fibres  constituting  the  septum  pass  beneath  the 
tendons;   one  process,  ascending,  is  attached  to  the  malleolus 


174     LABORATORY  MANU^VL  OF  HUMAN  ANATOMY 

medialis  and  the  ligamentum  deltoideum ;  the  other,  descending, 
is  attached  to  the  processus  medialis  tuberis  calcanei. 

The  tendon  of  the  long  flexor  of  the  great  toe  is  contained 
within  a  special  sheath,  altogether  independent  of  the  ligamen- 
tum laciniatum.  The  fibres  of  this  sheath  arise  from  the  medial 
tip  of  the  sulcus  M.  flexoris  hallucis  longi  and  from  the  summit 
of  the  sustentaculum  tali.  They  terminate  upon  the  medial  tip 
of  the  same  sulcus  and  the  medial  face  of  the  os  calcaneum  about 
one  centimetre  below  the  sustentaculum  tali.  The  vessels  run 
above  this  sheath  covered  by  the  ligament,  but  generally  the 
medial  and  plantar  arteries  are  separated  from  each  other  by  a 
septum. 

Detach  the  ligament  from  the  malleolus  medialis  and  dissect 
it  towards  the  os  calcaneum,  determining  its  exact  attachment 
and  the  position  of  the  septa  above  mentioned.  Make  a  drawing 
of  these  structures  at  this  stage  of  the  dissection. 


PLANTAE  REGION  OF  THE  FOOT  {REGIO  PLAN- 

TARIS   PEDIS). 

Before  beginning  this  dissection,  review  the  anatomy  of  the 
bones  entering  into  the  formation  of  the  foot.  Note  the  number 
and  the  exact  position  of  each.  (Vide  Spalteholz,  Figs.  198-99.) 
Study  in  the  bony  foot  and  upon  your  subject  the  following : 

Arches. 

(a)  Longitudinal  arch.  This  arch  extends  from  the  heel  to  the  meta- 
tarsophalangeal joints.  It  is  capped  by  the  talus  and 
may  be  divided  into — 

(aa)  A  posterior  Jimb,  formed  by  the  os  calcaneum  and  the  pos- 
terior part  of  the  talus.  Note  the  thickness  and  the 
strength  of  this  posterior  limb,  which  serves  as  a  point 
of  attachment  for  the  tendo  calcaneus  [Achillis].  Study 
the  skeletons  of  the  white,  the  negro,  and  the  monkey 
and  compare  the  relative  lengths  of  this  posterior  limb. 

{ab)  An  anterior  limb.  This  limb  is  formed  by  the  remaining 
bones  of  the  tarsus  and  metatarsus.  Examine  a  model 
of  a  foot  in  which  the  joint-ca^^ties  are  represented,  and 
note  the  amount  of  syncnnal  membrane  found  in  the 
joints  of  the  anterior  limb.  These  membranes  produce 
an  elastic  resistance  to  any  force  applied  to  the  anterior 
limb  of  the  longitudinal  arch.  Shocks  transmitted 
through  it  to  the  leg,  pelvis,  and  trunk  are  much  lessened 
by  this  arrangement.  The  anterior  limb  is  subdivided 
into  a  medial  pillar,  formed  by  the  talus,  the  navicular, 
the  three  cuneiform,   and  the  three  medial   metatarsal 
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bones,  aiid  a  lateral  pillary  formed  by  the  calcaiieum, 
the  cuboid,  and  the  two  lateral  metatarsal  bones. 
(6)   Transverse  arch.    Where  is  this  arch  to  be  found  and  what  function 

does  it  subser\*e? 
(c)  Lateral  arch.  This  arch  is  convex  laterally  and  extends  from  the 
heel  to  the  base  of  the  little  toe.  Determine  in  what  directions 
pressure  exerted  from  above  is  radiated  by  this  arrangement  of 
the  arches.  What  factors  assist  in  the  maintenance  of  the  arch 
of  the  foot?  Study,  in  this  connection,  especially  the  tendon 
of  the  M.  peronaeus.  What  is  flat-foot?  Where  is  the  spring 
.of  the  foot?  In  flat-foot  the  line  of  tenderness  generally  corre- 
sponds to  the  line  of  Chopart's  joint. 

Examine  the  medial  margin  of  the  foot  and  determine  the 
position  of  the  following : 

(a)  Sustentaculum  tali. 

(b)  Tuberositas  ossis  navicularis. 

(c)  Line  of  calcaneo-astragaloid  joint  {articulatio  talocalcanea) , 

(d)  Line  of  tarsometatarsal  joints  (articulationes  tarsometatarseae) . 

(e)  Lines   of   metatarsophalangeal   joints    (articulationes   metatarsopha- 

langeae). 

Examine  upon  the  lateral  margin  of  the  foot — 

(a)  Trochlear  process  {processus  trochlearis) ,  not  always  present. 

(6)  Line  of  calcaneocuboid  joint  (articulatio  calcaneocuboidea) .  In  con- 
nection with  Chopart's  amputation  it  is  important  to  know  the 
structures  which  sene  as  guides  in  finding  the  mid-tarsal  joint. 

(c)  Tuberositas  ossis  metatarsalis.  What  is  its  relation  to  the  articula- 
ti<mes  tarsometatarseae!  What  is  Lisfranc's  ligament?  (Vide 
Gunningham^s  Systematic  Anatomy,  p.  1218.) 

Examine  now  the  skin  covering  the  sole  of  the  foot.  Note  its 
general  characteristics  and  compare  it  with  the  skin  of  the  palm 
of  the  hand.  How  does  it  compare  with  the  skin  over  the  dorsum 
of  the  foot?  Which  is  the  more  mobile,  and  which  is  the  thinner? 
Note  the  callosities  that  form  about  the  heel  and  the  ball  of  the 
toes.  In  standing  which  parts  of  the  sole  come  in  contact  with 
the  floor  f 

The  foot  should  be  firmly  fixed  and  the  toes  extended,  thus 
rendering  the  plantar  aponeurosis  tense.  Make  the  following 
incisions : 

(1)  A  perpendicular  incision  extending  down  the  middle  of  the  sole. 

(2)  A  transverse  incision  across  the  sole  at  the  clefts  of  the  toes. 

(3)  A  medial  incision  extending  the  length  of  each  toe. 

Reflect  the  flaps  of  skin  and  study  the  fascia  beneath. 
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Superficial  Fascia  of  Sole. 

This  fascia  consists  of  but  one  layer,  and  resembles  the  fas- 
ciae of  the  palm  of  the  hand  and  of  the  scalp.  Note  the  peculiar 
character  of  the  fat  and  its  disposition.  Thick  fibrous  processes 
will  be  found  which  connect  this  fascia  to  the  skin.  Dissect  away 
this  fascia  carefully  and  study  the  following: 

Bursae. 

(a)  Subcutaneous  calcanean  bursa  (bursa  subcutanea  calcanea).    (Vide 

Spalteholz,  p.  348.) 
(&)  Bursa  in  the  ball  of  the  great  and  of  the  little  toe.    Occasionally  a 
small  artery  and  nerve  may  be  found  passing  into  these  bursae. 
When  inflamed  they  are  very  painful.    How  may  the  formation 
of  these  subcutaneous  bursae  be  accounted  for? 
Veins. 

(a)  Digital  plantar  veins  {Vv.  digitales  plantares), 
(6)  Plantar  venous  arch  (arcus  plant  arts  venosus), 

(ba)  Intercapitular  veins  (Vv.  intercapitulares) ,  single  or  dou- 
ble, passing  between  each  pair  of  toes  to  join  the  Vv. 
digitales  dorsales. 
(c)  Plantar  venous  network  (rete  venosum  plantare). 

Determine  the  exact  course  of  the  venous  blood  coming  from  the  sole 
of  the  foot. 
Nerves. 

(a)  Medial  calcanean  branches  of  the  tibial  nerve  (rami  calcanei  N. 

tibialis). 

(b)  Cutaneous  branches  of  the  plantar  nerves. 
Lymphatics. 

Determine  the  exact  course  of  the  lymphatics  of  the  sole  of  the  foot. 
(Vide  Toldt,  Fig.  1090.) 

Plantar  Aponeurosis  (Aponeurosis  plantaris.) 

Remove  now  the  superficial  fascia  and  study  the  aponeurosis 
plantaris,    (Vide  Spalteholz,  Fig.  397.) 

Note  the  density  of  this  aponeurosis.  It  is  attached  poste- 
riorly to  the  OS  calcaneum  and  passes  forward  to  cover  the  whole 
of  the  musculature  of  the  foot.  It  is  attached  to  the  medial  and 
lateral  margins  of  the  foot,  and  passes  without  interruption  into 
the  fascia  of  the  dorsum  of  the  foot. 

This  aponeurosis,  like  the  palmar  aponeurosis,  may  be 
divided  into  a  middle,  a  medial,  and  a  lateral  part.  How  does 
the  strength  of  the  middle  part  compare  with  that  of  the  medial 
and  lateral  parts?  Trace  this  medial  part  forward,  after  having 
determined  its  posterior  attachment;  dissect  out  the  five  proc- 
esses into  which  it  divides.  Determine  their  relations  to  the 
Ligg.  vaginalia  and  the  phalanges.  Dissect  out  carefully  the 
transverse  bundles  {fasciculi  transversi). 
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The  medial  part  is  tlie  weakest.  It  is  continuous  iioMti'rioi-ly 
with  the  Hgnmeutuiu  liioiuiiituiu.  nixl  is  iitttu-luHl  uIodk  1lu>  uictlinl 
margin  of  the  foot  to  the  tiirsnl  nud  Anst  metatiii'sal  lH)m>s.  What 
muscles  does  this  part  co\'er  f 

The  lateral  part  is  stronger  than  the  medial.  It  \n  ntla(4iti! 
behind  to  the  lateral  tubercle  of  the  os  ealeanemii  tint)  hi  froiii 
to  the  tuberosity  and  the  lateral  border  of  the  fifth  luetntnrnal. 
Posteriorly  all  three  divisions  give  origin  to  imist^les. 

From  the  deep  surface  of  the  jilantar  ai)oneurosiH  a  medial 
and  a  lateral  process  are  given  otf,  which  \n\»H  downward  lo  hiHe 
with  the  fascia  iDterossea  pinutaris  and  to  become  attached  to  the 
tarsal  bones.  Three  separate  muscular  comimrtmeiits  arc  Mium 
formed.  These  septa  may  be  seen  if  the  plantar  a|)oiieur<>HiN  \m 
incised  in  the  median  line  from  heel  to  toe  and  reflected  each  way. 

Contraction  of  the  plantar  fascia  gives  rise  to  ttie  comlition 
known  as  pes  canim.  The  division  of  the  aponeurosiH  is  most 
easily  accomplished  one  inch  in  front  of  its  attachments  to  the 
OS  calcaneura,  where  it  is  narrowest.  I'us  may  colUnrt  beneath 
the  fascia,  and  it  is  apt  to  burrow,  because  the  ajioneurosis  is  so 
dense  that  pus  cannot  perforate  it.  Occasionally  )>us  amy  pass 
throQgh  one  of  the  small  foramina  fonned  by  the  passag**  of 
small  arteries  and  nerves  through  the  aponeurosis.  In  this  cnHo 
two  abscess-cavities  will  be  formed.  Such  a  condition  is  known 
as  tite  ahces  en  bissac. 

Remove  the  aponeurosis  plantaris  and  study  the  structurcB 
beneath. 


M.  Itrinrlinll.  I-.hb.— 


RcUUnn  ol  the  (endonanr  Iln- M.  flviiir  •lltfilumin  1 
from  the  upper  Mv.    (Prom  liiwiiUur.  L.'hrl..  ilir  .*iiiii,  i1r-i  lliiwh.,  Iflvm,  l"!"",  7  Aim..  [..  4B7, 
Fif.33».) 

Saperficial  Layer  of  Muscles  of  the  Sole.    (Vide  Spalteholz,  Fig.  398.) 
Note  the  form,  position,  origin,  inMcrtion,  acticm,  and  inn((r- 
vation  of  each. 

12 
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(a)  Short  flexor  musele  of  the  toes  (If.  flexor  digitorum  brevis).  Exam- 
ine its  ligamentous  sheath  ( ligament um  vaginale)^  annular  ligament 
(ligamentum  annulare),  and  the  cruciate  ligament  (ligamentum 
cruciatum). 

After  having  made  a  careful  study  of  this  ligamentous  sheath, 
incise  it  in  the  medial  line  and  reflect  each  way,  preserving  care- 
fully the  vessels  and  nerves.  Note  the  sjmovial  sheath  (vaginae 
tendinum  digitales  pedis)  surrounding  the  flexor  tendons.  (Vide 
Spalteholz,  Fig.  407.)  What  relations  exist  between  the  tendons 
of  the  long  and  of  the  short  flexors  of  the  toesT  Compare  these 
relations  with  those  found  in  the  hand. 

(h)  Abductor  muscle  of  great  toe  (If.  abductor  hallucis), 

(c)  Abductor  muscle  of  little  toe  {M.  abductor  minimi  digiti). 
Divide  these  muscles  at  their  origin  and  reflect  them  forward.    Exercise 

great  care  and  avoid  injury  to  vessels  and  nerves  immediately  beneath. 

Plantar  Arteries.    (Vide  Spalteholz,  Fig.  481.) 

Determine  the  relations  of  these  different  arteries.  What  is 
the  linear  guide  for  each  artery  ?  All  the  branches  are  mentioned 
here,  although  many  will  not  be  seen  at  this  stage  of  the  dis- 
section« 

(a)  Medial  plantar  artery  {A.  plant  arts  medialis)   (O.  T.  internal  plan- 

tar). 

(aa)  Superficial  branch  {ramus  superficialis) , 

(ab)  Deep  branch  {ramus  profundus). 

(b)  Lateral  plantar  artery  {A.  plantaris  lateralis)   (0.  T.  external  plan- 

tar). 
(ba)  Plantar  arch  (arctt«  pZanf am). 

{baa)  Plantar  metatarsal  arteries  (Aa.  metatarseae  plan- 
tares). 

(bab)  Perforating  branches  (rami  perforantes). 

(bac)  Digital  plantar  arteries  (Aa.  digitales  plantares). 
With  what  arteries  do  the  above  anastomose?     Dissect  out  the  veins 

accompanying  the  arteries  and  trace  them  into  larger  stems. 

Plantar  Nerves.     (Vide  Spalteholz,  Figs.  824  and  825.) 

Determine  what  muscle  is  supplied  by  each  nerve,  also  the 
exact  cutaneous  supply.    What  is  muscle  sense? 

(a)  Medial  plantar  nerve  (N.  plantaris  medialis)  (0.  T.  internal  plantar). 

(aa)  Common  digital  plantar  nerves  (Nn.  digitales  plantares  com- 

munes). 

(ab)  Proper  digital  plantar  ner\-es   (Nn.  digitales  plantares  pro- 

prii), 

(b)  Lateral  plantar  nerve  (N.  plantaris  lateralis)   (0.  T.  external  plan- 

tar). 
(6a)  Superficial  branch  (ramus  superficialis). 

Common   diprital   plantar   nen-es    (Nn.   digitales  plantares 
communes). 
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Proper    digital    plantar   nerves    (Nn.    digitales   plantar es 
proprii). 
(66)  Deep  branch  (ramus  profundus). 

Second  Layer  of  Muscles  and  Tendons  of  the  Sole. 

(a)  Tendons  of  the  M.  flexor  digitorum  longus. 

(aa)  Quadrate  muscle  of  the  sole  (M.  quadratus  plantae)   (0.  T. 

accessorius  muscle).     (Fig.  72.)' 

Two  planes  of  fibres  will  be  found  in  this  muscle.  Dis- 
sect both  out  carefully  and  determine  their  relations  to  the 
different  tendons. 

(ab)  Lumbrical  muscles  (Mm.  lumbricales) .    Determine  the  exact 

modes  of  origin  from  the  tendons  of  the  long  flexor  and 
trace  them  forward  to  the  tendons  of  the  long  extensor. 
These  little  muscles  act  chiefly  through  the  above  tendons 
and  produce,  when  active,  a  flexion  of  the  first  phalanx  and 
extension  of  the  second  and  third.    Dissect  out  the  bursae 
Mm.  lumbricalium  pedis. 
(6)  Tendon  of  the  long  flexor  of  the  great  toe.    Determine  the  relative 
position  of  this  tendon  and  dissect  out  the  tendinous  process  pass- 
ing over  to  the  tendon  of  the  long  flexor  of  the  digits. 

Divide  the  tendons  of  the  M.  flexor  longus  digitorum,  M. 
flexor  longus  hallucis,  M.  quadratus  plantae,  and  the  plantar  ves- 
sels and  nerves  near  the  os  calcaneum  and  reflect  them  down- 
ward. 


Third  Layer  of  Muscles  of  the  Sole.    (Vide  Spalteholz,  Fig.  400.) 

(a)  Short  flexor  muscle  of  great  toe  (M.  flexor  hallucis  brevis). 

(b)  Adductor  muscle  of  great  toe  (M.  adductor  hallucis). 

(ba)  Oblique  head  (caput  obliquum). 
(66)  Transverse  head  (caput  transversum) . 

(c)  Short  flexor  muscle  of  fifth  toe  (M.  flexor  digiti  quinti  brevis). 

(d)  Opposing  muscle  of  little  toe  (M.  opponens  digiti  quinti). 

Sever  the  M.  flexor  digitorum  brevis  and  the  caput  obliquum 
of  the  M.  adductor  hallucis  at  their  origins  and  reflect  them 
downward.  Complete  now  the  study  of  the  arcus  plantaris.  De- 
termine where  the  deep  branch  of  the  dorsal  artery  of  the  foot 
passes  into  the  planta.  Note  the  deep  branch  of  the  lateral 
plantar  nerve  close  by  the  arch. 

Displace  the  digital  vessels  and  nerves  forward  and  sever  the 
short  flexor  of  the  little  toe  and  the  transverse  head  of  the 
adductor  hallucis  at  their  origins  and  reflect.  Note  the  strong 
bands  of  fibrous  tissue  {Ugamentum  capitulorum  transversum) 
passing  between  the  heads  of  the  metacarpal  bones. 
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Fourth  Layer  of  Muscles  of  the  Sole. 

(a)  Plantar  interosseous  muscles  (Mm.  interoasei  plantares). 

(b)  Dorsal  interosseous  muscles  (Mm,  interossei  dorsales). 

Determine  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  each,  and  compare  them  with  their  homologues  in 
the  hand.  Note  that  they  are  covered  by  a  thin  layer  of  inter- 
osseous fascia  {fascia  interossea). 

The  points  of  insertion  of  the  M.  tibialis  posterior  will  now 
be  exposed.  Dissect  out  the  different  reflections  of  its  tendons 
and  determine  to  what  bones  each  is  attached. 

Dissect  out  the  tendon  of  the  M.  peronaeus  longus.  Note 
that  it  runs  in  a  sulcus  covered  over  by  the  ligamentum  longum 
plantae.  Dissect  down  to  the  tendon  and  trace  it  to  its  insertion, 
noting  the  plantar  synovial  sheath  (vagina  tendinis  M.  peronaei 
longi  plant aris).  (Vide  Spalteholz,  Fig.  407.)  What  role  does  it 
play  in  maintaining  the  arch  of  the  foot  ? 


JOINTS   OF   THE   LOWER   EXTREMITY. 

The  hip- joint  has  been  studied  already.  The  other  joints 
should  now  be  carefully  dissected. 

Arterial  Anastomosis  about  the  Knee-joint. 

Before  dissecting  the  knee-joint,  review  the  various  blood- 
vessels about  the  knee  and  study  the  most  important  anasto- 
moses.   (Fig.  73.) 

Knee-joint  (Articulatio  genu).     (Figs,  73-77.) 

Remove  the  popliteal  vessels  and  nerves.  The  tendons  of  the 
muscles  surrounding  the  joint  should  be  left  in  place,  so  that 
their  relations  to  the  diflFerent  ligaments  may  be  studied.  Divide 
the  M.  quadriceps  extensor  about  eight  centimetres  above  the 
patella  and  allow  the  lower  part  to  remain  in  situ.  Trace  each 
of  the  articular  arteries  to  its  termination.    Study  the  following : 

(a)  Articular  capsule  (capsula  ariicularis) . 

(h)  Fibular  collateral  ligament    (Lig.  coUaterale  fibulare)    (0.  T.  long 
external  ligament). 

(c)  Tibial  collateral  ligament   (Lig.  coUaterale  tibiale)    (0.  T.  internal 

lateral  ligament). 

(d)  Oblique  popliteal  ligament   (Lig.  popliteum  obliquum)    (0.  T.  pos- 

terior ligament). 

(e)  Arcuate  popliteal  ligament  (Lig.  popliteum  arcuatum). 

Observe  the  retinaculum  Lig.  arcuati. 
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(/)  Ligament  of  the  patella  (Lip.  patellae), 
ifa)  Retinaculum  patellae  medtale. 
(fb)  Relinacwlvm  patellae  laterale. 


Make  a  vertical  incision  into  the  joint  on  either  side  of  the 
patella  and  ligamentum  patellae.  The  commoD  extensor  ten- 
don and  the  patella  should  now  be  thrown  downward  and  the 
following  internal  structures  studied : 

(if)  Lateral  meniscus  [meniscus  lateralis)  (0.  T.  external  semilunar  flbro- 

cartilage). 
(A)  Medial  meniscus  {meniicut  medialis)  (0.  T.  internal  semilunar  flbro- 

eartiiaue). 
(i)  Transverse  ligament  of  the  knee  (Lig.  tTansveraum  genu). 
ij)   Crucial  ligBmenta  of  the  knee  [Ligg.  cruriala  genu). 

(jo)   Anterior  crucial  ligament  (Lig.  cruciatum  anterius). 

(jb)  Posterior  crucial  liirament  (Lig.  cruciatum  poslerius). 
(k)  Patellar  synovial  fold  (plica  synovialis  patellaria)  (O.  T.  ligaraentum 

What  is  the  signiflrance  of  this  foldf 
(1)  Alar  folds  (plicae  alares)  (0.  T.  ligamenta  alaria). 
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Study  -with  care  the  reflections  of  the  synovial  membrane.  It 
is  the  most  extensive  of  any  in  the  body,  and  is  of  great  practical 
importance  because  of  its  frequent  involvement  in  disease. 

Look  for  "  loose  bodies"  in  the  cavity  of  the  knee-joint; 
occasionally  one  is  found.    Remember  that  in  a  Bootgen-ray 


Antcul&tio  genu,  medial  view     Th      apsulu 
Kttocbment  to  Ihe  Ftrmur  uul  libla.    { From  Poliier 
1. 1,  p.  737,  Fl«.  7a».) 


picture  the  sesamoid  bone  in  the  origin  of  the  M.  gastrocnemius 
has  before  now  been  mistaken  for  such  a  "  loose  body." 

Having  charted  the  length  and  breadth  of  the  muscular 
attachments  on  the  tibia  and  fibula,  remove  the  muscles  and 
study  the  articulation  between  the  bones. 
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Henlacui  modULlls.l 
Llg.  poatmeii.  mol. 


Ug.  cniclatum  poet. 
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After  the  ankle-joint  has  been  studied,  the  tibia  and  fibula 
should  be  sawn  througli  about  five  centimetres  above  their  lower 
articular  surfaces.  Make  a  coronal  section  of  the  bones  and 
study  the  ligament  passing  between  their  lower  extremities. 
Establish  the  continuity  of  the  B>Tioviai  membrane  of  this  joint 
with  that  of  tlie  ankle. 

Remove  the  crucial  ligament  of  the  leg  and  the  transverse 
ligament  of  the  foot,  also  the  tendons  passing  over  the  ankle, 
and  dissect  out  the  joints  of  the  foot. 

Fro.  78. 


Articulations  of  the  Foot  (Articulation es  Pedis).    (Figs. 
79-82.) 

Talocrural  Articulation  (Articulatio  talocniralis)   (Ankle-joint). 

In  removing  the  soft  parts  in  order  to  expose  the  joint,  take 
great  care  not  to  injure  the  very  delicate  anterior  part  of  the 
articular  capsule. 
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(a)  Articular  capsule  (capsvla  articu\aris). 

(b)  Deltoid  ligament  {Lig.  deltoideum)  (0.  T.  internal  lateral  ligament 

and  anterior  and  posterior  tibiotarsal  ligaments). 
(ba)   Tibionavicular  h^ment    (Lig    tibionaviculare) . 
(66)  Calcaneotibial  ligament   {Lig    catcaneotibiale) . 
(be)  Anterior  talotibial  ligament  (L\g.  talotibiale  anteriut). 
(,bd)  Postenor  talotibial  ligament  (Lig.  talotibiale  posterius). 

(c)  Anterior  talofibular  ligament   (Ltg    talofibulare  anierius)    (0.  T. 

antenor  fasciculus  of  external  lateral  ligament). 

(d)  Postenor  talofibular  ligament  (Ltg    talofibulare  poateritts)   (O.  T. 

postenor  fasciculus  of  external  lateral  ligament). 

(e)  Calcaneufibular   ligament    (Lig    calcaneofibulare)    (0.    T.    middle 

fasciculus  of  external  lateral  ligament). 


Fia    79 


The  articular  capsule  should  be  opened  anteriorly  and  poste- 
riorly after  it  has  been  cleaned.  When  opened,  a  good  view  of 
the  interior  of  the  joint  may  be  had  and  the  remaining  ligaments 
more  easily  defined. 

Study  sagittal  and  frontal  sections  through  this  joint  on 
preparations  in  the  anatomical  museum;  examine  closely  the 
relations  of  the  ligaments  and  the  folds  of  the  capsule  to  the 
joint-cavity. 

Clean  away  all  the  moscles  and  tendons  upon  the  foot,  after 
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the  length  and  breadth  of  their  attachments  have  been  charted, 
and  study  the  following  joints. 

Intertarsal  Articulations  (Aiticulationes  intertarseae). 

Talocalcaneonavicular  Articulation  (Arlitulatio  taloealcaneonavicularis) . 
This  is  the  more  anterior  of  tlie  two  separate  joint -cavities 
which  exist  between  the  talus  on  the  one  hand  and  the  navicular 
bone  and  the  calcaneus  on  the  other.  The  posterior  of  the  two 
joint -cavities  is  called  the  articulatio  calcanea.  (See  Spalteholz, 
Fig.  271.) 

Fig.  80. 


luCerior  lit>loflbiilai 
llgiunviiL 


Ug.  uitonklc. 
lig.  calc-amUarc         "■'- 

a  talocruralln  m  Inteitancae.    Latvn]  vien 
i„  ParU.  IMN.  i  fd..  1. 1.  ] 

Study  now : 

(a)  Talocalcanean  articulation  (artkutatto  talocalcanea) . 
(aa)  Articular  capsule  (capauta  articularis). 
{ab)  Lateral   talocalcanean    ligament    (Lig.    talocaleaneum    lal- 

erale]  (0.  T.  external  ealcaiieo-astragaloid  ligament). 
(ac)  Medial  talocalcanean  lipimeut  (Lig.  talocaleaneum  mediale) 

(0.  T.  internal  calcaneo-aslragaloid  ligament). 
{ad)  Anterior  talocalcanean  ligament  (Lig.  talocaleaneum  ante- 

(ae)  Posterior  talocalcanean  ligament  (Liff.  talocaleaneum  poa- 

(6)  Chopart's  transverse  articulation  of  the  tarsus   (articulatio  tarsi 
transversa  [Choparti]). 
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This  demands  particular  attention  because  it  is   of 
great  importance  to  the  surgeon.     Chopart's  amputation 
of  the  foot  is  made  through  this  joint.    Besides,  the  pain 
of  flat-foot  is  localized  in  this  joint. 
(ha)  Talonavicular  articulation  (articulatio  talonavicularia) . 

Observe  that  this  is  really  only  a  part  of  the 
articulatio  talocalcaneonavicularis. 
(baa)  Articular  capsule  (cap8ul€t  articularis) . 
(hb)  Calcaneocuboid  articulation  (articulatio  calcaneocuboidea) , 
(bba)  Articular  capsule  (capsula  articularis), 

(c)  Cuneonavicular  articulation  (articulatio  cuneonavicularis) . 

(d)  Interosseous  ligaments  of  tarsus  (Ligg.  tarsi  interossea). 

(d^)  Interosseous   talocalcanean    ligament    (Lig,    talocalcaneum 
interosseum) . 

(db)  Interosseous  cuneocuboid  ligament   (Lig.  cuneocuboideum 

interosseum) . 

(dc)  Interosseous   intercuneiform   ligaments    (Ligg.   intercunei- 

formia  interossea). 

(e)  Dorsal  ligaments  of  tarsus  (Ligg.  tarsi  dorsalia). 

(ea)  [Dorsal]  talonavicular  ligament  (Lig.  talonaviculare  [dor- 

sale])  (0.  T.  superior  astragalonavicular  ligament). 

(eb)  Dorsal  cuneocuboid  ligament    (Lig.   cuneocuboideum   dor- 

sale). 

(ec)  Dorsal   cuboideonavicular  ligament    (Lig.   cuboideonavicu- 

lare  dor  sale). 

(ed)  Bifurcate  ligament  (Lig.  bifurcatum). 

(eda)  Calcaneonavicular  part  (pars  calcaneonavicularis) 

(0.  T.  superior  or  external  calcaneonavicular 
ligament). 

(edb)  Calcaneocuboidal    part    (pars    calcaneocuboidea) 

(0.  T.  internal  calcaneocuboid  ligament). 

(ee)  Dorsal  calcaneonavicular  ligament  (Lig.  calcaneonaviculare 

dor  sale). 

(ef)  Dorsal   navicular  cuneiform   ligaments    (Ligg.   naviculari- 

cuneiformia  dorsalia). 

(f)  Plantar  ligaments  of  tarsus  (Ligg.  tarsi  plantaria). 

(fa)  Long  plantar  ligament  (Lig.  pJantare  longum)  (0.  T.  long 

calcaneocuboid  ligament). 

(fb)  Deep  ligaments  of  tarsus  (Ligg.  tarsi  profunda) . 

(fba)  Plantar  calcaneocuboid  ligament    (Lig.  calcaneo- 

cuboideum  plantare). 

(fbb)  Plantar  calcaneonavicular  ligament  (Lig.  calcaneo- 

naviculare plantare)    (0.  T.  inferior  calcaneo- 
navicular ligament). 

(fbc)  Navicular    fibrocartilage     (fibrocartilago    nax:icu- 

laris). 

(fbd)  Plantar    na\acular    cuneiform    ligaments     (Ligg. 

navicularicunei formia  plantaria). 

(fbe)  Plantar  cuboideonavicular  ligament   (Lig.  cuboid- 

eonaviculare  plantare ) . 
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(fc)  Plantar  intercuneiform  ligamenlB  (Ligg.  intercuneiformia 

plantaria). 

(fd)  Plantar  cuneocuboid  ligament  {Lig.  cuneocuboideum  plan- 

tare). 

Fig.  81. 


mmeUinniHC, 

■•UnUr  lien.    (From  Polrit! 

Tnili^d'AnBl.  him 

1..  Paris.  1X99.: 

Z<^..t,l,p,T73.ng.7M,) 

Tanometatarsal  Articulations  (Articulationes  tarsometatarseae). 

(o)   Articular  capsules  {rapsulae  articuiarea). 

^b)  Dorsal  tarso  met  a  tarsal  ligaments  (Ligg.  tarsometatarsea  dorsalta). 

(c)  Plantar  tarso metatarsal  ligaments  {Ligg.  tarsomelalaraea  plantaria). 

(d)  Interosseous  cuneometatarsal  ligaments  (Ligg.  euneometatarsea  inter- 
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Intermetatarsal  Articulations  (Articulationea  intennetatarseae). 

(a)  Articular  capsules  (capsulae  articulares). 

(b)  Interosseous  ligaments  of  the  bases  of  the  metatarsal  bones  {Ligg. 

basium  [obs.  metatars.]  interoasea). 
(e)  Dorsal  ligaments  of  the  bases  of  the  metatarsal  bones  (Ligg.  batium 

[oat.  metotars.]  dorgaiia). 
{d)  Plantar  ligaments  of  the  bases  of  the  metatarsal  bones  {Ligg.  basium 

[osa.  metatara.']  pkmtaria). 
(e)  Interosseous  spaces  of  metatarsus  {apatia  interoasea  metatarai). 

Metatarsophalangeal    Articulations     (Articulationea    metataraopha- 
langeae). 

(a)  Articular  capsules  {capaulae  articvlarea). 
(6)  Collateral  ligaments  {Ligg.  collateratia) . 
{e)  Plantar  accessory  ligaments  {Ligg.  acceaaoria  plantaria). 
(d)  Transverse  ligaments  of  the  heads  of  the  metatarsal  bones  (Ligg. 
capiivlorum  [oaa.  metatara.]  tranaveraa). 


Articulations  of  the  Toes  (Articulationes  digitorum  pedis). 
(a)  Articular  capsules  {capaulae  articulares). 
{b)  Collateral  ligaments  {Ligg.  cotlateralta). 

As  each  ligament  is  dissected  out  it  may  be  divided  and  the 
joint-cavity  opened.  Especial  attention  should  he  paid  to  the 
synovial  cavities  of  the  foot.  Consult  your  systematic  anatomy 
for  full  descriptions. 

Review  the  bones  of  the  lower  extremity. 


Part  III 

DISSECTION  OF  THE   HEAD,  NECK,  AND  DORSUM 

OF  THE  TRUNK,  INCLUDING  DISSECTION 

OF    THE     CENTRAL    NERVOUS 

SYSTEM,  EYE,  AND  EAR 


HEAD    AND    NECK 

Introductory. 

Make  three  drawings  of  the  head  (caput)  and  neck  (collum) : 
(a)  anterior  view,  (6)  posterior  view,  (c)  lateral  view.  Distin- 
guish the  portion  corresponding  to  the  skull  proper  (cranium) 
from  the  face  (fades).  Indicate  the  highest  point  of  the  head 
(vertex) J  separating  the  anterior  part  of  the  head  (sinciput) 
from  the  posterior  part  (occiput).  Note  that  the  occiput  is 
covered  with  hair;  the  sinciput  also  with  the  exception  of  its 
anterior  inferior  portion,  the  forehead  (frons).  Laterally,  the 
temples  (tempora)  are  naked  in  front  but  covered  with  hair 
behind.  The  external  ears  (auriculae)  are  attached  to  the 
cranium. 

In  the  drawings  of  the  face  (cf.  Spalteholz,  Fig.  513)  label 
the  nose  (nasus)  with  its  tip  (apex  nasi),  back  (dorsum  nasi), 
and  wings  (alae  nasi).  Note  the  openings  into  the  nose  (nares) 
and  the  partition  between  (septum  nasi).  In  the  region  of  the 
mouth  (regio  oralis),  draw  the  upper  and  lower  lips  (labia 
superius  et  inferius)  which  bound  the  mouth-slit  (rima  oris). 
Indicate  exactly  the  furrow  (sulcus  nasolabialis)  running  down- 
ward from  each  a!a  nasi  and  separating  the  region  of  the  mouth 
from  that  of  the  cheek  (hucca) ;  also,  the  curved  transverse  fur- 
row (sulcus  mentolabialis)  separating  the  region  of  the  mouth 
from  the  chin  (mentum).  Fill  in  with  care  the  details  in  the  eye- 
regions  (regiones  orbitales),  bounded  above  at  the  junction  with 
the  frons  by  the  eyebrow  (supercilium)  and  below  at  the  junction 
with  the  bucca  by  the  infrapalpebral  furrow  (sulcus  infrapalpe- 
bralis).  Label  the  upper  and  lower  eyelids  (palpebrae  superior 
et  inferior)  and  the  slit  between  them  (rima  palpebrarum), 
through  which  the  anterior  part  o£tlie  eyeball  (bulbus  oculi)  is 
visible. 

Beneath  the  cheek,  on  each  side,  notice  the  region  below  the 
lower  jaw  (regio  submaxillaris)  and  beneath  the  chin  another 
area  (regio  submentalis) .  Note  the  deep  depression  (fossa 
retromandibular  is)  below  the  ear  and  behind  the  lower  jaw.  Ex- 
amine  the    four   cavities    of   the   face, — the    two    eye-cavities 

(orbitae),  the  nasal  cavity  (cavum  nasi)  divided  by  the  septum, 
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and  the  mouth-cavity  {cauum  oris)  containing  the  tongue  (lin- 
gua) and  the  fauces. 

In  the  neck  {collum)j  note  in  front  the  laryngeal  prominence 
{prominentia  laryngea)  (O.  T.  Adam's  apple,  pomum  Adami); 
beneath  it,  a  depression  (fossa  jugularis) ;  above  the  clavicles, 
the  supraclavicular  fossae  {fossae  supraclaviculares  ma j ores) ; 
running  obliquely  upward  and  backward  from  the  junction  of 
the  clavicle  with  the  sternum,  an  elevated  area  {regio  sterno- 
cleidomastoidea) . 

Make  three  outline  sketches  of  the  head  and  neck  of  your 
subject,  corresponding  to  the  positions  indicated  in  Figs.  281^ 
282,  283  of  Spalteholz's  Atlas.  Outline  the  boundaries  of  all  the 
regions  and  print  in  neatly  the  names  of  the  regions.  Be  sure 
that  you  understand  the  reason  of  the  name  for  each  region. 

What  are  meant  by  the  following  terms:  nasion,  glabella, 
inion,  ophryon,  maximum  occipital  point,  bregma,  lambda,  aste- 
rion,  stephanion,  gonion?  How  is  the  cephalic  index  deter- 
mined? Is  the  head  of  your  subject  mesaticephalic  or  does  it 
show  any  tendency  towards  dolichocephaly  or  brachycephaly  t 
(Cf.  Cunningham's  Systematic  Anatomy,  p.  173.) 

Examine  closely  the  skin  {cutis)  and  hairs  {pili)  of  the  head 
and  neck,  first  with  the  naked  eye  and  afterwards  through  a  lens. 
Is  the  skin  equally  movable  in  all  parts  I .  What  are  capilli,  super- 
cilia,  cilia,  barba,  tragi,  and  vibrissae?  Make  a  sketch  of  the 
front  and  of  the  back  of  the  head  and  neck,  illustrating  the  hair 
streams  {flumina  pilorum)  and  vortices  {vortices  pilorum).  De- 
monstrate the  orifices  of  sweat-glands  {pori  sudoriferi). 

THE   SCALP   AND   SUPERFICIAL   STRUCTURES   IN 

THE   TEMPORAL   REGION. 

Place  a  block  under  the  head.  Shave  the  scalp  carefully. 
Make  an  incision  from  the  root  of  the  nose  {nasion),  along  the 
middle  line  over  the  top  of  the  head,  to  a  point  a  little  beyond  the 
external  occipital  protuberance  {inion) ;  at  right  angles  to  this 
make  a  second  incision  from  the  tip  of  the  mastoid  process  {pro- 
cessus mastoideus)  of  one  side,  over  the  top  of  the  head,  to  a  cor- 
responding point  on  the  opposite  side;  then,  from  a  point  on  the 
latter  incision  just  above  the  ear,  make  a  cut  downward  and  a 
little  forward  to  the  root  of  the  zygoma.  The  incision  should 
extend  through  the  skin  only,  not  through  the  superficial  fascia. 
Reflect  carefully  the  four  flaps  of  skin,  carrying  the  knife  close 
to  the  corium.    The  dissection  is  difficult,  owing  (1)  to  the  firm 
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attachment  of  the  fascia  to  the  skin,  (2)  to  the  fact  that  the  roots 
of  the  hairs  penetrate  the  superficial  fascia,  and  (3)  to  the  fact 
that  the  scalp  is  often  dried  out  if  the  cadaver  has  heen  kept  for 
some  time. 

Superficial  Blood-vessels  and  Nerves.     (Vide  Fig.  105,  p.  253.) 

In  the  superficial  fascia  dissect  out  the  following,  cleaning 
vessels  and  nerves  thoroughly. 

In  the  Frontal  Region, 

(a)  Frontal  artery  {A.  frontalis)  and  supraorbital  artery  (A,  supra- 

orbitalis). 
(h)  Angular  vein  (F.  angularis). 

(c)  Supratrochlear  nerve  '{N,  supratrochlearis)  and  supraorbital  nerve 
(N,  supraorhitalis) . 

Fig.  82a. 


Skin  incisions  for  head  and  ni><^k. 


In  the  Temporal  Region, 

(a)  Superficial  temporal  artery  (A.  temporalis  superfidalis) , 

(aa)  Frontal  branch  (ramits  frontalis), 

(ab)  Parietal  branch  (ramus  parietalis), 

(b)  Swperhei&l  temporal  yein  (V,  temporalis  superfidalis), 

(c)  Temporal  branches  of  facial  ner\'e  (rami  temporales  N,  facialis), 

(d)  Zygomaticotemporal  braneh  of  zygomatic  nerve  (ramus  zygomatico- 

temporalis  N,  sygomatici)    (0.   T.  temporal  branch  of  malar 
nerve). 

(e)  Auriculotemporal  nerve  (A^.  auriculotemporalis) . 
In  the  Mastoid  and  Occipital  Regions, 

(a)  Posterior  auricular  artery  (A,  auricularis  posterior). 
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(b)  Occipital  artery  {A.  occipitalis). 

(c)  Posterior  auricular  vein  (F.  auricularis  posterior). 

(d)  Occipital  vein  (V.  occipitalis), 

(c)  Posterior  auricular  nerv^  {N,  auricularis  posterior), 
(ea)  Occipital  ramus  {ramus  occipitalis), 

(f)  Posterior  ramus  of  great  auricular  nerve  (ramu^  posterior  N.  auric- 

ularis magni). 

(g)  Lesser  occipital  nerve  {N.  occipitalis  minor). 

(h)  Great  occipital  nerve  {N,  occipitalis  major).     (See  Fig.  4,  p.  47.) 

Muscles  of  the  Scalp. 

Having  isolated  the  blood-vessels  and  nerves,  remove  the  rest 
of  the  superficial  fascia  bit  by  bit,  exposing  the  muscles  of  the 
scalp;  these  and  the  aponeuroses  are  to  be  carefully  cleaned. 
Take  care  not  to  injure  the  muscles  which  move  the  ear ;  expose 
each  muscle  by  putting  it  on  the  stretch.  Write  a  description  of 
the  course  and  distribution  of  the  nerves  and  blood-vessels  ex- 
posed. Read  the  description  given  in  your  text-book  of  Sys- 
tematic Anatomy  of  each  vessel  and  nerve.  How  do  the  struct- 
ures in  your  cadaver  differ,  if  at  all,  from  those  described  in 
the  text-book?  Note  the  extreme  vascularity  of  the  scalp.  It 
is  significant  for  the  mobility  and  vitality  of  large  flaps  of  de- 
tached scalp. 

Study  the  exact  origin  and  insertion  and  the  innervation  of 
each  of  the  following  muscles : 

(a)  Epicranius  muscle  (If.  epicranit^)   (0.  T.  occipitofrontalis). 

(aa)  Frontal  muscle  (M.  frontalis). 

(ab)  Occipital  muscle  (If.  occipitalis). 

(aba)  Procerus  (**  prolonged")  muscle  {M.  procerus). 

Study  the  "  aponeurotic  helmet"  (galea  aponeu- 
rotica)  (0.  T.  epicranial  aponeurosis). 

(b)  Anterior  auricular  muscle  (M.  auricularis  anterior)  (0.  T.  attrahenb 

auriculam). 

(c)  Superior  auricular  muscle  (3/.  auricularis  superior)   (0.  T.  attolens 

auriculam ) . 

(d)  Posterior  auricular  muscle  (M,  auricularis  posterior)  (0.  T.  retrahens 

auriculam ) . 

Approximate  the  origin  and  insertion  of  each  muscle  so  as 
to  understand  clearly  its  action. 

Dangerous  Area  of  the  Scalp. 

Make  an  incision  from  four  to  eight  centimetres  long  in  the 
galea  aponeurotica  in  the  middle  line  at  the  vertex;  at  right 
angles  to  this  make  a  short  transverse  incision.  Lift  the  corners 
of  the  flaps  with  forceps  and  note  the  loose  areolar  tissue,  free 
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from  fat,  between  it  and  the  pericranium.  The  presence  of  this 
layer  (1)  permits  of  freedom  of  movement  of  scalp,  (2)  accounts 
for  extensive  effusion  of  blood  which  may  follow  scalp  injury, 
and  (3)  explains  wide  distribution  of  pus  or  other  inflammatory 
products  in  infections  involving  the  tissue  beneath  the  M.  epi- 
cranius  (hence  the  term  ^'  dangerous  area  of  the  scalp"). 

Lymphatics  of  the  Scalp.     (Cf.  Toldt,  Fig.   1085;    also  Poirier  et 
Charpy,  t.  ii.,  fasc.  iv.,  p.  1282,  Fig.  630.) 

Try  to  find  the — 

(a)  Occipital  lymph-glands  {lymphoglandulae  occipitales).    These  are  of 

sigiiificauce  iu  the  diagnosis  of  syphilis,  pediculosis,  and  other  con- 
ditions. 

(b)  Posterior  auricular  lymph-glands  (lymphoglandulae  auriculares  pos- 

teriores). 

(c)  Anterior  auricular  lymph-glands   (lymphoglandulae  auriculares  an- 

terior es), 

OPENING  THE  CAVITY  OF  THE  SKULL. 

Nowadays  the  hrain  is  usually  removed  immediately  after 
the  cadaver  is  turned  over  to  the  department  of  anatomy,  in 
order  that  it  may  he  better  prepared  in  formalin  for  subsequent 
study.  Occasionally,  however,  a  cadaver  with  the  brain  still 
in  situ  arrives  in  the  dissecting-room,  and  in  any  case  the  student 
should  know  how  to  remove  a  brain. 

Raise  the  head  of  the  cadaver  by  means  of  a  wooden  block. 
Make  a  coronal  or  frontal  section,  with  a  cartilage-knife,  from 
the  region  behind  the  left  ear,  transversely  over  the  vertex,  to  the 
same  region  behind  the  right  ear.  The  cut  should  go  through 
the  galea  aponeurotica  down  to  the  pericranium.  Turn  the  front 
flap  downward  over  the  face  and  the  hind  flap  downward  over 
the  neck.  The  temporal  fascia  and  temporal  muscle  should  be 
separated  from  the  bone  and  reflected  downward.  Now  make  a 
horizontal  cut  with  the  saw  along  the  largest  horizontal  cir- 
cumference of  the  skull ;  the  saw  passes  through  the  glabella  in 
front  and  a  little  above  the  protuberantia  occipitalis  externa 
behind.  Saw  through  the  outer  table  of  the  skull  only.  With 
hammer  and  chisel  split  the  inner  table  along  the  line  of  the  cut. 
Insert  a  hook  into  the  cut  in  front  and  forcibly  wrench  off  the 
skullcap.    The  outer  surface  of  the  dura  mater  is  now  exposed. 


the  middle  of  each  incision  make  a  cut  lateralward  through  the 
dura  as  far  down  as  the  cut  margin  of  the  skull ;  reflect  the  flaps 
of  dura  forward  and  lateralward  and  backward  and  lateralward 
respectively.  The  subdural  space  (carum  suhdurale)  has  now 
been  opened  up.  Compare  the  inner  surface  of  the  dura  mater 
with  the  outer. 

The  arachnoid  of  the  brain  (aracluioidea  encephali)  is  non- 
vascular and  transparent.  Through  it  the  vessels  of  the  pia 
mater  of  the  brain  (pia  mater  encephali)  are  visible. 


Superior  Sagittal  Sinus 

The  veins  on  the  surface  of  the  brain  can  be  seen  running 
towards  the  superior  sagittal  sinus  (sinus  sagittalis  superior) 
(O.  T.  superior  longitudinal  sinus).  This  sinus  should  be  opened 
throughout  its  whole  "length  with  a  sharp  knife  or  scissors. 
Observe  in  it  the  network-like  bands  (O.  T.  chordae  Willisi). 

Cut  through  the  superior  veins  of  the  cerebrum  which  empty 
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through  each  optic  nerve  (A^.  opticus)  as  it  enters  tlie  skull  near 
tlie  foramen  opticum.  The  internal  carotid  artery  (A.  carotis 
interna)  on  each  side  should  next  Ije  divided,  and,  behind  and 
between  the  arteries  of  the  two  sides,  the  infundibulum.  Behind 
and  lateralward  from  each  A.  carotis  interna,  out  through  the 
oculomotor  nerve  {N,  oculomotorius).    In  cutting  these  nerves, 

Fig.  85. 


^'k^ 


Exll  and  cnliuni'e  iiF  uvrvl  n 
J,  Kn.  oUkclorU :  «,  N.opllciM;  «/,  N.  ocnlu 
K.hIhIuwiu;   17J,  X.  ruiMte;  ViTf,  Nn.  cochleaa  ct  nstibnll: /X,  !( 
JTA  X- UTOtBBjrlus ;  J//,  X.  lij-pogloBsna;  1,  iwrtiiliiTiil  olto«torjr  neun 
(Onsiwrl}.    (From  Burlirr,  Thr  Xvcv.  By-t,  Ni-w  Y-jrk,  19J1,  I'liile  I .  Fig.  i| 

as  well  as  the  cerebral  nerves  farther  back,  the  student  is  advised 
to  cut  close  to  the  point  where  they  pierce  the  dura  mater  on  tlie 
right  side  and  close  to  the  brain  on  the  left  side.  (Of.  Spalteholz, 
Pig.  705.)  The  anterior  extremity  of  the  media!  free  margin  of 
the  tentorium  cerebelli  is  now  visible  at  its  attachment  to  the  pro- 
cessus clinoideus  anterior  of  the  ala  parva  of  tlie  sphenoid  bone. 
Displace  it  sliglitly  lateralward  and  find  the  trochlear  nerve 
{N.  trochlearis) ;  cut  through  it  on  each  aide. 
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Turn  the  head  of  the  cadaver  forcibly  to  the  left ;  raise  the 
posterior  part  of  the  right  cerebral  hemisphere  and  expose  the 
broad  tentorium  cerebelli.  Cut  through  the  tentorium  along  its 
attachment  to  the  superior  angle  of  the  temporal  bone  (angulus, 
superior  pyramidis)  and,  with  the  point  of  the  knife,  shove  the 
tentorium  backward  out  of  the  way.  Now  turn  the  head  forcibly 
to  the  right  and  divide  the  tentorium  on  the  left  side  in  a  similar 
manner. 

Next  divide  successively,  from  before  backward — 

(a)  Trigeminal  nerve  (N.  trigeminus). 

(eta)  Larger  (sensory)  root  (portio  major), 
(ah)  Smaller  (motor)  root  (portio  minor), 

(b)  Abducent  nerve  (N,  abducena), 

(c)  Facial  ner\'e  (N.  facialis). 

(d)  Intermediate  nerve  (N,  intermedins)  (0,  T.  pars  intermedia  of  Wris- 

berg). 

(e)  Acoustic  nerve  (N.  acusticus)  (O,  T.  auditory  ner\'e). 

(ea)  Vestibular  root  (radix  vestibularis), 

(eb)  Cochlear  root  (radix  cochlearis), 

(f)  Glossopharyngeal  ner\'e  (N.  glossopharyngeus) . 

(g)  Vagus  nerve  (N.  vagus). 

(h)  Accessory  ner\^e  (N.  accessorius)  (0.  T.  spinal  accessory). 
(i)  Hypoglossal  nerve  (N.  hypoglossus) . 

Now  thrust  a  long,  narrow,  straight-bladed  knife  into  the  ver- 
.tebral  canal,  cut  the  A.  vertebralis  on  each  side  and  the  roots  of 
the  first  cervical  nerve  on  each  side ;  just  below  this  level  sever 
the  spinal  cord,  as  nearly  transversely  as  possible,  with  the 
knife  or,  better,  with  Pick's  myelotome. 

The  brain  may  now  be  easily  removed  from  the  skull,  usually 
by  gravity.  Tie  a  thread  around  the  basilar  artery  (A.  hasi- 
laris)  and  suspend  the  brain  in  a  jar  of  ten  per  cent,  formalin 
solution ;  in  a  few  days  it  will  be  hardened  sufficiently  for  study. 
The  brain  may  be  kept  for  a  long  time  in  formalin  without 
injuring  it  for  gross  anatomical  study. 

Dura  Mater  Encephali. 

The  study  of  this  membrane  should  now  be  resumed.  Exam- 
ine its  relations  to  the  cerebral  nerves  and  to  the  bones  of  the 
base  of  the  skull.  At  the  partitions  formed  by  processes  of  the 
dura  mater  the  falx  cerebri  has  already  been  studied.  The  stu- 
dent should  now  examine  thoroughly — 

(a)  Tentorium  cerebelli. 

Note  its  form,  position,  and  attachments.    In  it  nm  the  important 
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transverse  sinus  (siniis  transversus)   (0.  T.  lateral  sinus)  and  the 
superior  petrosal  sinus  (sinus  petrosus  superior), 

(b)  Falx  eerebelli. 

Note  the  relation  of  the  occipital  sinus  to  this  membrane. 

(c)  Diaphragma  sellae. 

In  connection  with  the  dura  mater  at  the  base  of  the  skull,  the 
entrance  and  exit  of  the  various  cerebral  nerves  {Nn.  cerebrates) 
(0.  T.  cranial  nerves)  should  be  carefully  studied. 

Sinuses  of  the  Dura  Mater.     (Vide  Spalteholz»  Figs.  483  and  484.) 

These  venous  sinuses  (sinus  durae  matris)  should  now  be 
systematically  examined.  Open  each  throughout  its  length  with 
a  knife  having  a  sharp  point.    Study  them  in  the  following  order : 

(a)  Transverse  sinus  (sinus  transversus)  (0.  T.  lateral  sinus). 

Examine  its  course  exactly  and  note  its  relations  to  the 
exterior  of  the  skull.  It  is  of  very  great  practical  impor- 
tance to  the  physician  and  surgeon,  not  infrequently 
becoming  infected  as  a  sequel  of  inflammation  of  the  cel- 
lulae  mastoideae. 

(aa)  Confluence  of  the  sinuses  (confluens  sinuum)  (0.  T.  torcular 
Herophili). 

(ah)  Internal  auditory  veins  (Vv.  auditivae  intemae). 

(b)  Occipital  sinus  (sinus  occipitalis). 

(c)  Superior  sagittal  sinus   (sinus  sagittalis  superior)    (0.  T.  superior 

longitudinal  sinus). 

(d)  Inferior  sagittal  sinus    (sinus  sagittalis  inferior)    (0,   T.   inferior 

longitudinal  sinus). 

(e)  Straight  sinus  (sinus  rectus). 

Note  that  it  receives  the  V.  cerebri  magna  [Galeni], 
(/)  Inferior  petrosal  sinus  (sinus  petrosus  inferior). 

How  does  it  leave  the  skull  f    Into  what  does  it  empty  f 
(g)  Superior  petrosal  sinus  (sinus  petrosus  superior), 
(h)  Cavernous  sinus  (sinus  cavemosus). 

Leave  this  unopened  at  present;  it  will  be  thoroughly  studied 
subsequently. 

It  receives  the  Vv.  ophthalmicae  superior  et  inferior  and  the 
sinus  sphenoparietalis. 
(i)  Anterior  and  posterior  intercavernous  sinuses  (sinus  cavemosus  ante- 
rior et  posterior). 

These  together  with  the  two  cavernous  sinuses  constitute  the 
circular  sinus  (sinus  circul^ris). 
(j)  Sphenoparietal    sinus    (sinus   sphenoparietalis)    (O.    T.    sinus   alae 
par\'ae). 

Note  that  it  receives  one  V.  meningea  media,  the  Vv.  cerebri 
inferiores,  the  V.  ophthalmomeningea,  and  frequently  the  V. 
diploica  temporalis  anterior. 

Certain  veins  should  be  studied  at  this  juncture. 
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(a)  Basilar  plexus  {plexus  baailaria)  (0.  T.  basilar  sinus). 

(b)  Diploic  veins  (venae  diploicae).    (See  Spalteholz,  Fig.  485.) 

(ba)  Frontal  diploic  vein  (F.  diploica  frontalis), 

(bb)  Anterior  temporal  diploic  vein  (F.  diploica  temporalis  an- 

terior). 

(be)  Posterior  temporal  diploic  vein  (V.  diploica  temporalis  pos- 
terior), 

(bd)  Occipital  diploic  vein  (K.  diploica  occipitalis). 

(c)  Emissary  veins. 

(ca)  Parietal  emissary  (emissarium  parietale). 

(cb)  Mastoid  emissary  (emissarium  masioideum). 

(cc)  Condyloid  emissary  (emissarium  condffloideum) . 

(cd)  Occipital  emissary  (emissarium  occipitaU). 

Entrance  of  Arteries  into  the  Cavity  of  the  Skull. 

The  student  should  next  examine  the  exact  position  and  rela- 
tions of  the  various  arteries  entering  the  cavum  cranii. 

(a)  Internal  carotid  artery  (A.  carotis  interna). 

(b)  Vertebral  artery  (A.  vertebralis) . 

(c)  Meningeal  arteries  (Aa.  meningeae).     (See  Spalteholz,  Fig.  447.) 

(ca)  Middle  meningeal  artery  (A.  meningea  media),  from  the  A. 

maxillaris  interna. 

(cb)  Anterior  meningeal  artery  (A.  meningea  anterior),  from  the 

A.  ethmoidalis  anterior  of  the  A.  ophthalmica. 

(cc)  Accessory  meningeal  branch   (ramus  meningeus  accessorius) 

(0.  T.  small  meningeal  artery),  usually  from  the  A.  menin- 
gea media.    It  will  be  studied  later. 

(cd)  Posterior  meningeal  artery  (A.  meningea  posterior),  from  the 

A.  pharyngea  asc«ndens. 

(ce)  Meningeal  branch  (ramus  meningeus),  from  the  A.  occipitalis. 

It  is  inconstant. 

(cf)  Meningeal  branch    (ramus  meningeus),  from  the  A.   verte- 

bralis. 

Hypophysis. 

Cut  through  the  diaphragma  sellae  and  extricate  the  hypo- 
physis (O.  T.  pituitary  body)  from  the  sella  turcica.  Observe  its 
shape  and  consistency  and  its  division  into  an  anterior  lobe 
(lobus  anterior)  and  a  posterior  lobe  {lobus  posterior).  Make 
a  sagittal  section  through  it  and  observe  the  relations  of  the 
two  lobes  to  each  other.  With  which  is  the  infundibulum  con- 
tinuous? Bead  up  on  the  embryological  origin  of  these  two 
lobes.  The  cavity  of  the  skull  should  now  be  packed  with  tow 
soaked  in  a  solution  of  carbolic  acid  or  in  alcohol.  Replace  the 
skullcap  and  stitch  the  scalp  flaps  in  position  over  it.  This  is 
very  important  for  the  further  dissection. 


204     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

SIDE    OF    NECK. 

Examination  of  Surface. 

Review  the  names  of  the  regions  of  the  neck.  In  the  middle 
line  feel  the  hyoid  bone ;  run  the  finger  along  its  body  and  make 
out  the  greater  cornua.  A  finger-breadth  lower  the  thyreoid 
cartilage  is  reached.  Examine  it  in  detail.  Lower  still,  palpate 
the  cricoid  cartilage,  the  cricothyreoid  space,  and  the  trachea. 
Can  you  make  out  the  thyreoid  gland  f  Ascertain  the  vertebral 
levels  of  the  hyoid  bone,  the  cricoid  cartilage,  and  the  upper 
border  of  the  manubrium. 

Make  deep  pressure  in  upper  part  of  supraclavicular  fossa 
and  feel  transverse  process  of  seventh  cervical  vertebra.  Is 
there  a  cervical  rib  present!  Make  also  deep  pressure  over  the 
line  of  the  carotid  vessels  at  the  level  of  the  cricoid  cartilage  and 
feel  the  prominent  anterior  tubercle  of  the  transverse  process  of 
the  sixth  cervical  vertebra.  This  is  the  so-called  **  carotid  tuber- 
cle" (Chassaignac's),  an  important  landmark  to  the  surgeon, 
since  the  A.  carotis  lies  directlv  anterior  to  it. 

Palpate  through  the  skin  the  anterior  margin  of  the  M.  trape- 
zius, the  clavicle,  the  upper  border  of  the  manubrium,  the  lowel 
margin  of  the  mandible,  and  the  mastoid  process.  Note  the 
exact  position  of  the  M.  sternocleidomastoideus,  separating  the 
anterior  from  the  posterior  triangle  of  the  neck.  Above  the 
manubrium  note  the  jugular  fossa  (fossa  jugularis)^  sometimes 
called  the  **  suprasternal  fossa"  or  **  fonticulus  gutturis";  it 
is  especially  marked  in  marasmus. 

Skin,  Superficial  Fascia,  and  Platysma. 

The  skin  is  thin  and  rather  loose.  Place  a  large  block  beneath 
the  shoulders  and  put  the  parts  upon  the  stretch.  Make  three 
incisions  (see  Fig.  82a,  p.  195) :  (1)  in  the  linea  mediana  ante- 
rior from  the  chin  to  the  manubrium;  (2)  from  the  middle  of 
the  upper  margin  of  the  manubrium  lateralward  along  the  clavi- 
cle to  the  acromion;  (3)  from  the  processus  mastoideus  obliquely 
downward  and  medial  ward  along  the  anterior  margin  of  the 
M.  sternocleidomastoideus  to  the  angle  formed  by  incisions  (1) 
and  (2).  Reflect  the  anterior  triangular  flap  upward  and  the 
posterior  one  backward. 

In  the  superficial  fascia,  compare  the  amount  of  fat  present 
in  your  subject  with  that  in  the  cadaver  of  the  opposite  sex. 
Note  the  relative  abundance  of  fat  between  the  chin  and  the 
hyoid  bone.    To  what  is  *'  double  chin"  due!    Take  care  to  avoid 
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injury  to  the  platysma,  which  lies  in  the  superficial  fascia. 
Observe  the  superior  rami  of  the  cutaneous  nerve  of  the  front 
of  the  neck  {rami  superiores  N.  cutanei  colli) ^  superficial  to  the 
platysma.  The  superficial  lymphatic  channels  can  be  well  seen 
only  in  especially  injected  specimens.    (Vide  Fig.  86.) 

Study  the  form,  position,  origin,  insertion,  innervation,  and 
action  of  the  platysma.  Is  the  muscle  in  general  placed  super- 
ficial or  deep  as  regards  the  panniculus  adiposus !  Is  the  fat  of 
double  chin  premuscular,  retromuscular,  or  both !  Note  that  the 
platysma  always  moves  with  the  skin  of  the  neck.  The  loose 
areolar  tissue  between  the  platysma  and  the  superficial  layer  of 
the  fascia  colli  permits  of  free  movement.  What  is  the  relation 
of  the  anterior  jugular  and  of  the  external  vein  to  the  platysma ! 
Wliy  is  the  platysma  called  the  muscle  of  fright  t  (Cf.  Duchenne, 
Mecanisme  de  la  physionomie  humaine,  Figs.  61,  62,  and  63.) 
Why  is  it  easier  to  pinch  up  a  fold  of  skin  vertically  than  trans- 
versely in  the  neckt  What  effect  would  the  platysma  have  on 
the  edges  of  a  wound  passing  through  the  skin  and  muscles  at 
right  angles  to  the  course  of  its  fibres  1 

Structures  between  the  Platysma  and  the  Surface  of  the  Fascia  Colli. 

Reflect  the  platysma  from  below  upward,  taking  care  not  to 
injure  the  subjacent  nerves  and  veins. 

Veins, 
External  jugular  (F.  jugularia  externa), 

(a)  Posterior  auricular  (F.  auricularis  posterior), 
(6)  Anterior  jugular  (F.  jugularis  anterior). 

How  would  you  draw  a  line  on  the  surface  of  the  neck  correspond- 
ing to  the  position  of  the  external  jugular  vein  t  Observe  the  super- 
ficial lymphatic  glands  (lymphoglandulae  cervicales  superficiales) 
along  the  external  jugular  vein.  How  many  are  there  t  Whence  do 
they  draw  lymph t    (Vide  Figs.  86  and  93.) 

• 

Nerves, 

Branches  of  the  cervical  plextAs, 

(a)  Lesser  occipital  nerve  (N,  occipitalis  minor). 

(b)  Great  auricular  nerve  {N.  auricularis  magnus), 

(c)  Cutaneous  nerve  of  the  front  of  the  neck  (N,  cutaneus  colli)  (0. 

T.  superficial  cervical). 

(ca)  Upper  rami  {rami  superiores), 

(cb)  Lower  rami  (rami  inferior es). 

Is  a  cutaneous  nerve  of  the  back  of  the  neck  {N. 
cutaneus  ceroids)  present t 

(d)  Supraclavicular  nerves  (Nn,  supraclaviculares) , 

(da)  Anterior  (Nn,  supraclaviculares  anteriores)  (0.  T.  supra- 
sternal). 
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(db)  Middle    (Nn,    supraclavicular es   medii)    (0,    T.    supra- 
clavicular). 
Note  that  the  direction  of  the  six  principal  branches  corresponds 
to  six  lines  radiating  from  a  point  at  the  middle  of  the  posterior 
border  of  the  M.  sternocleidomastoideus. 
Branches  of  facial  nerve  to  neck. 

(a)  Branch  to  front  of  neck  (ramus  colli  N,  facialis). 

Note  its  anastomosis  with  a  branch  of  the  N.  cutaneus  colli. 

Deq)  Cervical  Fascia  and  Aponeuroses.     (Figs.  87,  88,  and  89.) 

At  this  stage,  before  proceeding  further  with  the  dissection, 
the  student  will  do  well  to  read  a  good  description  of  the  deep 
cervical  fascia.  One  of  the  best  descriptions  is  that  in  Poirier  et 
Charpy,  t.  ii.  pp.  409-430.  If  the  student  does  not  read  French 
easily,  he  will  find  a  brief  description  in  Cunningham's  Text- 
Book  of  Anatomy,  1902,  pp.  373,  374, 1178,  1179.  In  the  descrip- 
tion, pay  attention  especially  to  the  following  points  and  verify 
each  as  the  dissection  goes  on : 

General  subdivision  of  the  deep  fascia  and  aponeuroses  of  the  front  of 
the  neck  into — 

(a)  A  superficial  part  (fascia  colli,  superficial  layer) ^  corresponding 
to  the  sternocleidomastoid  muscles. 

(6)  A  middle  part  (fascia  colli,  deep  layer)  (0.  T.  pretracheal  fascia), 
corresponding  to  the  subhyoid  muscles. 

(c)  A  deep  part  (fascia  praevertebralis) ,  corresponding  to  the  prever- 
tebral muscles. 
Between   (b)   and   (c)   are  a  large  central  compartment  containing 

viscera  and  a  small  lateral  compartment  on  each  side  containing  the 

great  vessels,  each  compartment  having  a  sheath. 

The  Superficial  Part  (Fascia  colli,  superficial  layer). 
Attachments. 

Above,  to  prominentia  occipitalis  externa,   linea  nuchae   superior, 
processus  mastoideus,  and  to  the  fascia  parotideomasseterica  and 
the  inferior  border  of  the  mandibula. 
Below,  to  the  spina  scapulae,  anterior  border  of  clavicle,  upper  border 

of  sternum. 
Behind,  to  the  ligamentum  nuchae. 
In  front,  to  same  layer  of  opposite  side. 

Note  splitting  of  layer  to  enclose  sternocleidomastoid  muscle 
{M.  sternocleidomastoideus)  and  again  to  enclose  the  trapezius 
muscle  (Af.  trapezius) ;  it  does  not  split  above  the  sternum  to 
make  suprasternal  compartments,  as  ordinarily  described. 

Observe  firm  transverse  fixation  of  superficial  layer  of  fascia 
colli  to  anterior  surface  of  hyoid  bone.  This  is  the  true  line  of 
demarcation  between  the  head  and  the  neck;  the  suprahyoid 
muscles  are  all  innervated  by  cerebral  nerves.    The  intermuscu- 

14 
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iar  septa  separating  the  muscles  of  the  front  of  the  neck  {coUum) 
from  those  of  the  back  of  the  neck  {cervix)  are  attached  to  the 
deep  surface  of  the  layer  under  description ;  they  pass  medial- 
ward  and  a  little  forward,  and  become  attached  to  the  lateral 
portion  of  the  fascia  praevertebralis  which  encloses  the  scalene 


Fu^icia  |iarolIiIooniiiML-' 


on  Uie  right  Bide  liter  the  remoTsl  of  the  pUtjvnw,  Tlie  mpertdal  Umiiu  to 
portlr  taken  away  In  plHcea  where  It  iH  sharply  Kpamtisd  from  the  deep  lualna.  The  middle  portion 
of  the  ■terDocleldomaslofd  mnsele  baa  been  removed  to  show  the  deep  layer  of  the  Eucla  colli,  under 
which  la  seen  the  appei  belly  ol  the  omohyoid  muacle  ahlning  throngh.  (After  Toldt,  Anat.  Atlaa, 
Wlen.  1900,  2AuQ.,  p.  2ST,  dg.  025.) 

muscles  {Mm.  scaleni)  and  extends  between  the  anterior  and 
posterior  tubercles  of  the  transverse  processes  of  the  cervical 
vertebrae. 

Note  that  where  the  superficial  layer  of  the  fascia  colli  is 
covered  by  the  platysma  it  is  thinner  Uian  elsewhere.  Examine 
closely  various  parts  of  the  fascia  under  description : 
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1.  StemomaBtoid  portion. 
'2.  Parotid  portion. 

3.  Submaxillary  portion. 

4.  Median  suprahyoid  portion. 

5.  Median  Infrahyoid  portion. 

6.  Supraclavicular  portion. 

The  Middle  Fart  {Fascia  colli,  deep  layer)  ("  omoclavicular  aponeurosis" 
of  Richet). 
Extent. 

Vertically,  from  08  hyoideum  to  tborar. 
Laterally,  from  one  M.  omohyoideus  to  the  other. 


The  Inlenponcurailc  ipacea.  ac«Ti  In  nu-diiii  sikI  nippoacd  M  be  Injected,  The  Tlncnl  and  Tasculai 
iJieKthi,  ttae  nglnBl  wpla.  and  the  tarcln  pncvertebralli  are  tvpruenled  by  dotted  llnea,  the  mlddla 
Hponeuroals  by  •  heavr  black  line.  The  aection  panea  Immedlatelr  below  the  larynx.  (From  Polrier 
nChaipT,  Traits  d'Aoat,  huiu,,  Parla,  1901,  2  ed,,  t,  U,  p,  Ue,  Fig.  3«l,) 

Embedded  in  it  are  the  omohyoid,  sternohyoid,  cleidohyoid, 
and  thyreohyoid  muscles.  In  lower  forms  this  fascia  is  repre- 
sented by  a  single  broad  cleidohyoid  muscle;  in  man  it  has 
become  differentiated  into  several  mnscles  with  connective  tissue 
between.     (GJegenbaur.) 
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Distinguish  in  it — 

(1)  A  deep  or  intermuscular  layer. 

(2)  A  superficial  or  prerauscular  layer. 

The  suprasternal  space  (sometimes  called  Burns'  space)  is 
situated  between  the  superficial  layer  of  the  fascia  colli  and  the 
premuscular  layer  of  the  middle  layer  of  the  fascia  colli. 
(Charpy.)  Examine  its  contents.  The  interaponeurotic  veins 
near  the  base  of  the  neck  are  aspirated  during  inspiration. 
Hence  this  is  the  most  dangerous  area  for  the  entrance  of  air 
into  the  veins  during  surgical  operations. 

The  Deep  Part  (Fascia  praevertebralis) . 
Note  its  two  parts : 

(1)  That  extending  from  the  anterior  longitudinal  ligament  of  the 
spine  to  the  anterior  tubercles  of  the  transverse  processes;  it  covers 
the  prevertebral  muscles  proper  (Mm.  longi  colli  et  capitis).  Observe 
the  relation  of  the  N.  sympathicus  to  this  part. 

(2)  That  extending  from  the  anterior  to  the  posterior  tubercles 
around  the  Mm.  scaleni.  Observe  the  relation  of  the  N.  phrenicus 
and  of  the  Nn.  cervicales  to  this  part. 

The  fascia  praevertebralis  is  part  of  the  great  common  sheath 
of  the  body-cavity,  being  for  the  neck  what  the  endothoracic 
fascia,  the  transversalis  fascia,  and  the  pelvic  fascia  are  for  the 
other  visceral  cavities.    (Fawcett.) 

The  Visceral  Sheath, 
Contents, — Thyreoid  gland,  trachea,  oesophagus,  and  pharynx. 
Shape. — In  cross-section,  semicylindrical. 
Attachments. 

Behind,  by  lateral  angles  to  the  vertebral  column ;  between  these  two 
attachments  is  left  a  retrovisceral  or  prevertebral  space.     This  is 
of  especial  interest  in  the  retropharyngeal  region  (postpharyngeal 
abscess,  etc.). 
Above,  to  base  of  skull. 
Below,  extends  into  mediastinum. 

The  Vascular  Sheath. 

(a)  Common  sheath.     (Note  relation  of  ramus  descendens  N.  hypo- 

glossi.)  Obsen-e  attachment  lateralward  to  deep  layer  of  fascia 
colli  and  medialward  to  visceral  sheath.  The  common  sheath 
encloses  b,  c,  and  d. 

(b)  Sheath  for  A.  carotis  (loose,  to  permit  of  pulsation). 

(c)  Sheath  for  V.  jugularis  interna  (dense,  especially  between  artery 

and  vein,  septum  vasorum). 

(d)  Sheath  for  N.  vagus  (always  satellite  of  artery,  even  in  embryonic 

life,  when  vein  is  distant). 
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Some  Enclosed  Spaces  of  the  Neck. 

(a)  Subcutaneous  space — between   fascia  superflcialis  and  superficial 

layer  of  fascia  colli. 
(h)  Superficial   subaponeurotic   space — between    superficial    and   deep 

layers  of  fascia  colli. 

(c)  Suprasternal  space. 

(d)  Previsceral  space — between  the  deep  layer  of  the  fascia  colli  in 

front  and  the  visceral  and  vascular  sheaths  behind.     It  contains 
fat  and  deep  lymphatic  glands. 

(e)  Retrovisceral  or  prevertebral  space — bounded  in  front  by  visceral 

sheathy  behind  by  spine,  and  laterally  by  attachments  of  visceral 
sheath  to  spine. 

Surgical  Anatomical  Points. 

(a)  Abscesses  within  the  visceral  sheath  either  are  secondary  to  infections 
involving  the  organs  contained  within  it  or  are  due  to  primary  pyo- 
genic infection  of  the  areolar  tissue  inside  it. 

(6)  Abscesses  secondary  to  disease  of  the  retropharyngeal  lymph-glands 
lie  in  front  of  the  fascia  praevertebralis  in  the  space  between  it 
and  the  visceral  sheath. 

(c)  Abscesses  secondary  to  disease  of  the  cervical  vertebrae  lie  behind 

the  fascia  praevertebralis  and  spread  lateralward  behind  the  vas- 
cular sheath;  they  usually  point  behind  the  M.  st^rnocleidomas- 
toideus,  and  may  be  opened  by  an  incision  at  the  posterior  border 
of  this  muscle. 

(d)  The  carotid  chain  of  lymph-glands  (lymphoglandulae  cervicales  pro- 

fundae)  lies  inside  the  common  part  of  the  vascular  sheath.  Ab- 
scess resulting  from  disease  of  these  glands  usually  points  upon 
the  surface,  owing  to  the  formation  of  adhesions :  first  between  the 
gland  and  the  vascular  sheath,  then  between  the  latter  and  the 
superficial  layer  of  the  fascia  colli,  and  finally  between  the  latter 
and  the  skin. 

Sternocleidomastoid  Muscle  (M.  stemocleidomastoideus).  (Vide 
Fig-  91 »  P-  219.) 
Note  that  it  divides  the  neck  into  an  anterior  and  a  posterior 
triangle.  Remove  from  its  surface  the  covering  derived  from 
the  superficial  layer  of  the  fascia  colli.  Ascertain  exactly  its 
origin,  insertion,  innervation,  and  action.  Why  does  Krause 
designate  it  **  the  quadrigeminal  muscle  of  the  head"!  Which 
of  the  four  parts  (sternomastoid,  sterno-occipital,  cleidomastoid, 
and  cleido-occipital)  are  present  in  your  cadaver! 

Posterior  Triangle  of  the  Neck.    (Vide  Fig.  91,  p.  219.) 

Remove,  over  the  posterior  triangle,  the  superficial  and  deep 
layers  of  the  fascia  colli;  note  that  the  former  covers  the  whole 
triangle,  the  latter  only  its  inferior  part  as  far  as  the  upper 
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border  of  the  inferior  belly  {venter  inferior)  of  the  M.  omo- 
hyoideus.  Beneath  the  tendinous  part  of  the  M.  omohyoideus, 
where  it  passes  below  the  sternomastoid,  secure  the  small  nerve- 
twig  from  the  descending  ramus  of  the  hypoglossal  nerve  (iJ.  de- 
scendens  N.  hypoglossi)  which  goes  to  it.  How  is  the  posterior 
triangle  bounded  in  front,  behind,  and  below  I  How  is  its  apex 
formed!  The  inferior  belly  of  the  omohyoid  muscle  divides  it 
into  (a)  an  upper,  larger  part,  ihe  occipital  triangle,  and  (&)  a 
lower,  very  much  smaller  part,  the  supraclavicular  triangle. 
Notice  the  chain  of  lymph-glands  at  the  posterior  border  of  the 
M.  stemocleidomastoideus.  They  are  often  inflamed  in  diseases 
of  the  scalp  {impetigo  pedicularis) . 

The  Occipital  Triangle. 

What  are  its  boundaries  f  How  is  its  floor  formed  from  above 
downward!    Observe  among  its  contents  the  following : 

Arteries.     (Vide  Fig.  97,  p.  236.) 

(a)  Occipital  artery  (A.  occipitalis)  occasionally. 

(6)  Transverse  artery  of  neck  (A,  transversa  colli). 
Veins, 

(a)  Occipital  vein  (F.  occipitalis). 

(b)  Transverse  vein  of  neck  (V,  transversa  colli). 
Nerves. 

(a)  Supraclavicular  branches  of  the  cervical  plexus  (Nn,  supraclavicu- 

lares). 

(b)  Accessory  nerve  (N.  accessorius)  (O.  T.  spinal  accessory). 

(c)  Branches  of  cervical  nerves  to  M.  trapezius  and  to  M.  levator  scap- 

ulae {rami  musculares  Nn.  cervicalium) . 

Many  of  these  structures  will  be  studied  more  particularly 
when  the  body  is  turned  on  its  face  and  the  back  of  the  neck  is 
dissected. 

The  Supraclavicular  Triangle  (O.  T.  Subclavian  Triangle). 

The  fascia  praevertebralis  may  be  removed  where  it  covers 
the  vessels  and  nerves.  Note  its  continuity  with  the  axillary 
sheath.  What  are  the  boundaries  of  the  supraclavicular  tri- 
angle? Find  and  study  the  following  structures,  and  compare 
each  as  found  in  the  cadaver  with  the  description  in  your  text- 
book of  systematic  anatomy. 

Arteries.     (Vide  Fi^.  16,  p.  63.) 

(a)  Third  portion  of  subclavian  arteiy  (A.  subclavia). 

(b)  Transverse  artery  of  neck  (^4.  transversa  colli). 

(c)  Transverse  artery  of  scapula  (A.  transversa  scapulae)  (0.  T.  supra- 

scapular). 
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FrifM.    (Vide  Fig.  87,  p.  206.) 

(a)  External  jugular  vein  (F.  jugularU  externa). 
{b)  TranBTerse  vein  of  scapula  (F.  tran$veraa  acapulae)  (0.  T.  supra- 
scapular). 
(c)  Transverse  vein  of  neck  (F.  tratuversa  colli), 
id)  Sabclavian  vein  (F.  gubelavia). 

Fig.  90. 


Pleioa  cerrlcobracbiBlli.  (AKer  P.  Elsler.  Irom  Baubcr'i  Text-Book.)  VeDtr«l  view. 
A,  N.  hTpogloonu;  dA,  nuniu  deaiTendeiu  N.  hypoglonl,  wblcb,  Along  vlUi  ttc,  tlie  nmui  de- 
■ceodeiu  cervlnlla,  foniu  tlie  ann  hypoglood;  am.  N,  occlpltalli  minor;  au.  N,  anrlcnlaris  nugniH: 
ta,  N.  cuuneiu  colli ;  a,  [o  N.  i«cenorlii* ;  ipc,  Nn.  mpnclavlcalarc* :  p,  N,  pbreniciu ;  dt,  V.  donalla 
RBpulae;  qw,  H.  mpnatvpaluli ;  h,  Nn.  BUbacapulum ;  K,  N.  lubclaviiu;  ax,  S,  AitUiuti:  eo,  N. 
to  it.  coivcobnditalii ;  if^.  ndUlla;  mt.  V.  muaculocnluieai :  X,  N.  mMllBiiiu:  tn,  Nn.  Uioncnln 
uiterlota ;  0,  N.  tbonrallDbwiu ;  V,  N.  ulnarli ;  cm,  V.  cutkDeui  uitlbnchll  medlkUi ;  el,  N.  cutaaeus 
bnchil  medUlls ;  lA,  N.  InCennttobncbUUi.     (^om  Barker,  Ths  Nerroui  BjMeni,  Mew  York,  ISM,  i 

tu,n«.ise.) 


I,  N.  InCenxilobn 


Nerves.     (To  be  studied  in  conjtmction  with  the  dissector  of  the  upper 
extremity.) 
(a)  Brachial  plexns  [plexus  brachialia).     (Vide  Fig.  90.) 
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(aa)  Supraclavicular  part  (pars  aupraclavicularis) . 

(aaa)  Posterior  thoracic  nerves  (Nn,  thoracalea  paste- 

riorea). 

(1)  Dorsal  nerve  of  scapula  {N.  dorsalis  scap- 

ulae) (0.  T.  nerve  to  the  rhomboids). 

(2)  Long  thoracic  nerve  {N,  thoracalis  longus) 

( 0.  T.  external  respiratory  nerve  of  Bell, 
or  posterior  thoracic). 

(aab)  Anterior   thoracic    nerves    (Nn.    thoracales   ante- 

rior es), 

(aac)  Subclavius  nerve  (N.  subclavius). 

(aad)  Suprascapular  ner\'e  (N.  suprascapularis) . 

(aae)  Subscapular  nerves  (Nn,  suhscapulares) , 

(oaf)  Thoracodorsal  nerve   (N,  thoracodorsalis)    (0.  T. 

long  subscapular  nen'e). 
(aag)  Axillaiy  ner\'e    (N.  axillaris)    (0.   T.   circumflex 

nerv-e). 

(1)  Muscular  branches  (rami  musculares), 

(2)  Lateral  cutaneous  nerve  of  arm  (N,  cuta- 

neus  brachii  lateralis). 

Surgical  Anatomical  Points. 

Note  that  the  supraclavicular  triangle  is  the  "  seat  of  election"  for  liga- 
ture of  the  subclavian  artery;  its  relations  to  neighboring  structures  are, 
therefore,  exceedingly  important.  Examine  these  carefully,  using  your 
text-book  as  a  guide.  Note  especially  the  relation  of  the  arterj'  to  the 
external  jugular  vein  and  its  tributaries.  Run  the  linger  down  the  lateral 
margin  of  the  M.  scalenus  anterior  (just  beneath  the  posterior  margin  of 
the  M.  sternocleidomastoideus)  until  the  scalene  tubercle  (tuberculum 
scaleni)  on  the  first  rib  is  reached.  This  is  the  guiding-point  for  the 
surgeon  in  the  operation  of  ligation.  If  the  finger-nail  rest  on  the  tuber- 
culum scaleni,  the  artery  will  be  felt,  in  the  living  subject,  to  pulsate 
against  the  finger-pulp.  The  proximity  of  the  lowest  trunk  of  the  plexus 
brachialis  and  of  the  cupula  pleurae  to  the  artery  are  important  points 
to  the  surgeon.  If  a  cer\'ical  rib  be  present,  the  artery  may  either  be  in 
front  of  it  or  arch  above  it. 

The  V.  jugularis  externa  is  often  opened  in  the  posterior  triangle  to 
relieve  the  right  heart  in  asphyxia;  its  position  corresponds  to  a  line 
drawn  from  the  angle  of  the  jaw  to  the  middle  of  the  claWcle.  It  should 
not  be  opened  in  the  lower  part  of  its  course,  where  it  is  held  open  by  the 
fascia,  owing  to  the  danger  of  suction  of  air  into  the  vessel  during  inspi- 
ration. 

How  is  the  floor  of  the  supraclavicular  triangle  formed! 

Anterior  Triangle  of  the  Neck.    (Vide  Figs.  87  and  91.) 

Turn  the  N.  cutaneus  colli  and  the  ramus  colli  N.  facialis 
backward  and  remove  the  superficial  and  deep  layers  of  the 
fascia  colli.  Note  that  the  deep  layer  does  not  extend  above 
the  omohyoid  muscle  or  the  hyoid  bone.    How  is  the  anterior 
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triangle  of  the  neck  bounded!  Locate  (a)  superior  belly  of  omo- 
hyoid muscle  {venter  superior  M.  omohyoidei),  (b)  digastric 
muscle  {M.  digastricus) y  and  (c)  stylohyoid  muscle  (M,  stylo- 
hyoideus).  Clean  their  surfaces,  but  avoid  injury  to  (1)  the 
branches  of  the  ramus  descendens  N.  hypoglossi  entering  the 
upper  border  of  the  venter  superior  M.  omohyoidei,  (2)  the 
anterior  and  posterior  facial  veins  {Vv.  faciales  anterior  et  pos- 
terior) where  they  unite  to  form  the  common  facial  vein  (V. 
facialis  communis)  on  the  posterior  belly  of  the  M.  digastricus, 
and  (3)  the  mylohyoid  nerve  {N.  mylohyoideus)  entering  the 
upper  border  of  the  venter  anterior  of  the  M.  digastricus.  When 
these  muscles  have  been  thoroughly  cleaned,  it  will  be  noticed 
that  they  divide  the  anterior  triangle  of  the  neck  into  three  sub- 
sidiary triangles  from  above  downward : 

(a)  Submaxillary  or  digastric  triangle. 

(h)  Carotid  triangle  (sometimes  called  "superior  carotid"  triangle). 

(c)  Muscular  triangle  (sometimes  called  "  inferior  carotid"  triangle). 

Review  the  boundaries  of  these  three  triangles.  Note  espe- 
cially that  the  muscular  triangle  is  covered  by  both  the  super- 
ficial and  deep  layers  of  the  fascia  colli,  the  digastric  and  carotid 
triangles  by  the  superficial  layer  only. 

The  anterior  triangle  should  be  dissected  as  a  whole,  rather 
than  the  subsidiary  triangles  one  by  one ;  the  structures  passing 
through  more  than  one  triangle  are  then  studied  in  their  con- 
tinuity. The  areolar  tissue  binding  arteries,  veins,  nerves,  and 
muscles  together  is  to  be  removed  bit  by  bit.  Atlases  should  be 
open  before  the  student  constantly;  as  soon  as  a  structure  is 
exposed,  it  should  be  identified  by  reference  to  the  plates  in  the 
atlases  and  the  name  repeatedly  associated  with  it  as  it  is  further 
handled.  From  time  to  time,  a  description  of  all  structures 
exposed  should  be  read  in  the  systematic  text-book.  It  is  very 
helpful  to  write  down  in  full  each  new  term  met  with  in  order  to 
learn  it  more  quickly  and  surely.  It  will  be  found  that  the 
majority  of  the  structures  can  be  exposed  without  cutting 
through  any  muscle  or  larger  vessel  or  nerve. 

Submaxillary  or  Digastric  Triangle.     (Vide  Fig.  113,  p.  266.) 

It  is  arbitrarily  subdivided  into  an  anterior  and  a  posterior 
portion  by  the  stylomandibular  ligament  {ligamentum  styloman- 
dibulare)  (0.  T.  stylomaxillary  ligament)  (cf.  Spalteholz,  vol.  i.. 
Fig.  206)  and  a  line  drawn  downward  from  it. 

In  the  anterior  portion  find — 
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(a)  Lymph-glands. 

{aa)  Submaxillary     lymph-glands     {lymphoglandulae     suhfnaxil- 
lares).    There  are  three, — anterior,  middle,  and  posterior. 

(ab)  Submental  lymph-glands  (between  the  anterior  bellies  of  Mm. 
digastrici  of  the  two  sides). 

In  cancer  of  the  lip  which  glands  are  likely  to  be  the 
seat  of  metastatic  growth  f 

(b)  Submaxillary  salivary  gland  (glandula  submcunllaria). 

Study  also  the  following : 

-'1  rteries, 

(a)  External  maxillary  artery  {A,  maxillaris  externa)    (0.  T.  faeial 

artery). 

(aa)  Ascending  palatine  (^1.  palatina  ascendens), 

(ab)  Tonsillar  ramus  (ramus  tonsillaris), 

(ac)  Submental  (A,  submentalis) , 

(ad)  Glandular  rami  (rami  glandulares) . 

(b)  Mylohyoid  ramus  of  internal  maxillary  artery  (ramus  mylohyoideus 

A,  maxillaris  interrMc). 

(c)  Lingual  artery  (^1.  lingualis).    This  is  really  not  in  the  triangle, 

being  beneath  its  floor,  as  it  is  completely  covered  by  the  M. 
hyoglossus.  It  is  very  important  to  study  it,  however,  in  this 
situation,  as  it  is  the  point  where  it  is  ligated.  Notice  that  it  lies 
in  a  minute  triangle  (Lesser's  triangle),  formed  by  the  margin 
of  the  M.  mylohyoideus,  the  venter  posterior  M.  digastrici,  and 
the  N.  hypoglossus.  If  the  M.  hyoglossus  be  exposed  within  this 
little  triangle  and  the  muscle  split  vertically,  the  lingual  artery  is 
exposed.     (Fig.  113.) 

Veins,     (Vide  Fig.  87,  p.  206.) 

(a)  Anterior  facial  vein  (V,  facialis  anterior)  and  tributaries. 

(aa)  Submental  vein  (V.  submentalis). 

(ab)  Palatine  vein  (V,  palatina), 

(b)  Tributaries  of  internal  jugular  vein  (V.  jugularis  interna), 

(ba)  Lingual  vein  (F.  lingualis). 

(bb)  Vein   accompanying  hypoglossal   nerve    (V.   comitans  N. 

hypoglossi). 
Nerves. 

(a)  Hypoglossal  nerve  (N.  hypoglossus). 

(b)  Mylohyoid  ner\'e   (N,  mylohyoideus) — from  the  third  division  of 

the  fifth  cerebral  ner\T. 

In  the  posterior  jiortion  of  the  triangle  find — 

(a)  Lower  part  of  parotid  gland  (glandula  parotic). 

(b)  External  carotid  arteiy  (A.  carotis  externa). 

(ba)   Posterior  auricular  artery  {A.  auricularis  posterior). 

Carotid  Triangle.     (Vide  Fig.  91.) 

Why  is  it  so  called?     Find  in  it  and  study  the  following 
structures : 
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Arteries, 

(a)  Common  carotid  artery  (A,  carotis  communis). 

(aa)  External  carotid  artery  (A.  carotis  externa), 

(aaa)  Superior  thyreoid  {A,  thyreoidea  superior). 

(1)  Hyoid  ramus  {ramus  hyoideus). 

(2)  Stemomastoid    ramus    {ramus    stemomas- 

toideus). 

(3)  Superior    laryngeal    artery    {A.    laryngea 

superior), 
{aab)  Lingual  artery  {A.  lingualis). 

(1)  Hyoid  ramus  {ramus  hyoideus). 
{aac)  External  maxillary  artery  (^4.  maxillaris  externa) 

(0.  T.  facial). 

(aad)  Sternocleidomastoid   artery    {A.   sternocleidomas- 

toidea). 

(aae)  Occipital  artery  {A.  occipitalis). 

(oaf)  Ascending  pharyngeal  artery   (A.  pharyngea  as- 
cendens). 
{ah)  Internal  carotid  artery  {A.  carotis  interna). 

Veins. 

(a)  Internal  jugular  vein  (F.  jugularis  interna), 
{aa)  Lingual  vein  {V.  lingualis). 
{ab)   Superior  thyreoid  veins  {Vv.  thyreoideae  superiores). 

{aba)   Sternocleidomastoid    vein     (V.     sternocleidomas- 

toidea). 
{abb)  Superior  laryngeal  vein  {V.  laryngea  superior), 
{ac)  Common  facial  vein  {V.  facialis  communis). 

{aca)  Anterior  facial  vein  (V.  facialis  anterior). 
"%  {acb)  Posterior  facial  vein  (F.  facialis  posterior). 

Nerves.    Many  of  these  will  be  much  better  seen  later;    at  present  they 
should  simply  be  located  in  the  triangle, 
(a)  Hypoglossal  nerve  {N.  hypoglossus). 

{aa)  Descending  ramus  {ramus  d^scendens). 
{ab)  Loop  of  the  hypoglossus  {ansa  hypoglossi). 
{ac)  Thyreohyoid  ramus  {ramus  thyreohyoideus) . 
{b)  Accessory  nerve  {N.  accessoritis)  (0.  T.  spinal  acxjessory). 
{ba)  Internal  ramus  {ramus  intemus). 
{bb)  External  ramus  {ramus  externus). 
(c)  Vagus  nerv^e  (A^.  vagus)  (0.  T.  pneumogastrie  nerve). 

{ca)  Superior  laryngeal  nen-e  {N.  laryngeus  superior). 

Icaa)  External  ramus  {ramus  externus)  (0.  T.  external 

laryngeal  nerve). 
{cab)  Internal  ramus  {ramus  intemus)   (0.  T.  internal 
laryngeal  nerve). 
{d)  Glossopharyngeal  ner\'e  {N.  glossopharyngeus) . 
(e)   Sympathetic  tnmk  (truncus  sympathicus  {pars  cervicalis]). 

{ea)  Superior  cervical  ganglion  {ganglion  cervicale  superius). 

{eb)  External  carotid  nerv^es  {Nn.  carotid  externi). 

{ec)  External  carotid  plexus  {plexus  caroticus  externus). 

{ed)   Superior  thyreoid  plexus  {plexus  thyreoideus  superior). 

{ee)  Lingual  plexus  (plexus  lingualis). 

(ef)  External  maxillary  plexus  (plexus  maxillaris  externus). 
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Lymph- glands,     (Vide  Fig.  93.) 

(a)  Superior  deep  cervical  lymph-glands  {lymphoglandulcte  cervicales 
prof  undue  superiores). 

Viscera. 

(a)  Larynx. 

(b)  Pharynx. 

(c)  Carotid  skein  (glomus  caroticum)  (0.  T.  intercarotid  gland). 

Observe  that  some  of  the  structures  above  enumerated  become 
visible  only  after  the  parts  have  been  loosened  by  dissection, 
that  the  greater  cornu  of  the  os  hyoideum  is  in  this  space,  and 
that,  while  the  N.  hypoglossus  runs  transversely  in  the  spaces, 
the  N.  vagus  and  tnmcus  sympathicus  run  vertically  and  the 
other  large  nerves  obliquely. 

Muscular  Triangle. 

Why  is  it  so  called  T   Find  and  study  the  following  structures : 

Muscles. 

(a)  Sternohyoid  (M.  stemohyoideus) . 

(b)  Stemothyreoid  {M.  stemothyreoideus). 

Arteries. 

(a)  Superior  thyreoid  artery  (A.  thyreoidea  superior). 

Nerves. 

(a)  Muscular  rami   to  M.   stemohyoideus   and   M.   stemothyreoideus 

(from  the  ramus  descendens  N.  hypoglossi). 

(b)  External  ramus  of  superior  laryngeal  nen^e  (ramus  extemus  N. 

laryng.  sup.). 

(c)  Recurrent  laryngeal  nerve  (N.  recur rens  N.  vagi). 

Viscera.  • 
(a)  Larynx. 
(6)  Trachea. 

(c)  Thyreoid  gland  (glandula  thyreoidea). 

(d)  Oesophagus  (on  left  side). 

Structures  in  the  Anterior  Median  Line  of  the  Neck  and  near  it. 
(See  Fig.  92,  p.  221.) 

These  should  now  be  successively  examined  and  studied. 

Suprahyoid  Region. 

(a)  Platysma. 

(b)  Fascia  superficialis.     (Note  double  chin.) 

(c)  Space  between  anterior  bellies  of  Mm.  digastrici  of  two  sides. 

(d)  Mylohyoid  muscles  (Mm.  mylohyoidei)  and  raphe  between  them. 

Infrahyoid  Region. 

(a)  Hyothyreoid  membrane  (membrana  hyothyreoidsa)    (0.  T.  thyro- 

hyoid membrane). 

(b)  Thyreoid  cartilage  (cartilago  thyreoidea). 
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(c)  Elastic  cone  and  middle  cricothyreoid  ligametit   (conus  elaaticus, 

ligamentum  cricothyreoideum  [mediMm])  (0.  T.  cricothyroid 
membrane).  Upon  it  lies  the  ramus  crieotliyreoideua  of  the  A. 
thyreoidea  superior. 

(d)  Cricoid  cortilage  (cartilago  cricoidea). 

(e)  Cricothyreoid  muscles  (Mm.  ericothyreoideae) . 
(/)  Trachea. 

Fia.  94. 


(jr)  Isthmus  of  thyreoid  gland  (isthmus  glanduUte  tkyreoideae) . 

(h)  Pyramidal  lobe  of  thyreoid  gland    (lobita  pyramidalis   [GJ.  thy- 

reoideae]). 
(i)  Inferior  thyreoid  veius  (Vv.  tkyreoideae  inferiores). 
(j)  Innominate  artery  {A.  attonyma). 

(ja)  Lowest  thyreoid  artery  (.i,  thyreoidea  ima). 
(k)  Left  innominate  veiu  {  V.  ationyma  ainisira). 
(I)    Thymus. 

Surgical  Anatomical  Points. 

In  the  operation  of  laryngotomy  the  ligaraentura  cricothyreoideum  is 
cut  through  transverseli/  in  ils  lower  part,  inferior  to  the  ramus  crico- 
thyreoideus  of  the  A.  Ihyreoideus  superior. 
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In  the  operation  of  tracheotomy  the  incision  into  the  trachea  is  prefer- 
ably made  between  the  cricoid  cartilage  and  the  isthmus  of  the  thyreoid 
gland  (so-called  high  operation). 

Muscles  of  the  Neck. 

Study  the  form,  position,  insertion,  and  innervation  of  the 
following  muscles : 

Those  of  the  Second  Layer. 

(a)  Digastric  muscle  {M.  digastricus) . 
(6)  Stylohyoid  muscle  (3f.  stylohyoideus) , 

These  are  supplied  by  Nn.  cerebrales. 

Those  of  the  Third  Layer. 

(a)  Omohyoid  muscle  (M,  omohyoideus) , 

(b)  Sternohyoid  muscle  (M,  sternohyoidetis) , 

(c)  Stemothyreoid  muscle  {M.  stemothyreoideus) . 

(d)  Thyreohyoid  muscle  (M.  thyreohyoideus) . 

These  are  supplied  by  branches  of  the  Nn.  cervicales  running 
in  the  descending  ramus  of  the  N.  hypoglossus. 

The  Sternoclavicular  Joint  and  the  Ligaments  about  the  Clavicle, 
Sternum,  and  First  Rib. 

The  dissector  of  the  upper  extremity  has  removed  the  M. 
pectoralis  major  from  the  clavicle  and  sternum,  and  the  sterno- 
clavicular joint  {articulatio  sternoclavicularis)  may  now  be 
studied.  (Cf.  Spalteholz,  Fig.  227.)  What  bony  surfaces  are 
here  concerned  T    Note  the  following : 

(a)  Sternoclavicular  ligament  (Lig,  stemoclaviculare) , 
{b)  Interclavicular  ligament  (Lig.  interclaviculare) , 
(c)  Costoclavicular  ligament  (Lig,  costoclaviculare)  (0.  T.  rhomboid  liga- 
ment). 

Cut  through  these  ligaments  and  pull  the  clavicle  lateralward 
80  as  forcibly  to  open  the  sternoclavicular  joint.  Observe  that 
the  articular  disk  of  fibrocartilage  {discus  articularis)  separates 
two  joint-cavities,  each  with  a  special  capsule  {capsula  articu- 
laris). 

The  Root  of  the  Neck. 

Remove  with  great  care  the  areolar  tissue  at  the  root  of  the 
neck,  avoiding  injury  to  the  finer  rami  of  the  sympathetic  system. 
Study  the  structures  on  both  sides  of  the  body. 

Muscles. 

(a)  Anterior  scalene  (M.  scalenus  anterior). 

(b)  Middle  scalene  (M.  scalenus  medius). 

(c)  Posterior  scalene  (M.  scalenus  posterior).  . 

15 
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(d)  Smallest  scalene  (M.  scalenus  minimus)  (inconstant). 

Study  the  relation  of  these  to  surrounding  structures  and  note  espe- 
cially the  very  important  structures  related  to  the  most  anterior  of  the 
three  muscles. 

Arteries, 

(a)  Subclavian  artery  {A.  subclavia).    (Vide  Fig.  16.) 
Branches : 

Medialward  from  the  M.  scalenus  anterior. 
(aa)  Vertebral  (-^1.  vertebralis) , 
{ab)  Internal  mammary  {A.  mammaria  interna)* 
{(ic)  Thyreocervical  trunk  (truncus  thyreocervicalis), 

(aca)  Inferior  thyreoid  (A.  thyreoidea  inferior). 
((Kb)  Ascending  cervical  (A.  cervicalis  ascendens). 
(ace)  Superficial  cervical  (A.  cervicalis  superficialis) • 
(acd)  Transverse  scapular  {A,  transversa  scapulae). 
Behind  the  M.  scalenus  anterior. 

(ad)  Costocervical  trunk  (truncus  costocervicalis)   (0.  T.  supe* 

nor  intercostal). 

(ada)  Highest   intercostal   artery    (A,   intercostalis   su^ 

prema)  (0.  T.  superior  intercostal  proper). 

(adb)  Deep  cervical  artery  (A,  cervicalis  profunda). 
Between  the  Mm.  scaleni. 

(ae)  Transverse  artery  of  neck  {A,  transversa  colli). 

Veins, 

(a)  Right  and  left  innominate  veins  (Ft;,  anonymae  dextra  et  sinistra) • 

(aa)  Inferior  thyreoid  veins  {Vv,  thyreoideae  inferiores), 

(ab)  Inferior  laryngeal  vein  (V.  laryngea  inferior). 

(ac)  Lowest  thyreoid  vein  (V,  thyreoidea  ima), 

(ad)  Unpaired  thyreoid  plexus  (plexus  thyreoideus  impar). 

(ae)  Vertebral  vein  (F.  vertebralis), 

(aea)  Deep  cervical  vein  (F.  cervicalis  profunda). 

(b)  Lower  part  of  internal  jugular  vein  (F.  jugularis  interna). 

(ba)  An  inferior  thyreoid  vein  (F.  thyreoidea  inferior). 
Note  the  bulbus  venae  jugularis  inferior. 

(c)  Subclavian  vein  (F.  subclavia), 

(ca)  Thoraco-acromial  vein  (F.  thoraco-acromialis) . 

(cb)  Transverse  vein  of  neck  (F.  transversa  colli). 

Lymphatics. 

(a)  Thoracic  duct  (ductus  thoracicus).     (Vide  Fig.  93.) 

(b)  Right  lymphatic  duct  (ductus  lymphaticus  dexter). 

These  may  easily  be  mistaken  for  veins  when  first  met  with  by  the 
student. 

Nerves,     (Vide  Fig.  92.) 

(a)  Phrenic  nerve  (N.  phrenicus).    Why  should  this  nerve,  arising  in 

the  neck,  supply  a  muscle  situated  at  the  lower  opening  of  the 
thorax  f 

(b)  Vagus  nerve  (N,  vagus).    Note  its  relation  to  the  M.  scalenus  ante- 

rior, the  trachea,  and  the  A.  carotis  communis. 

(c)  Lower  part  of  cervical  part  of  sympathetic  trunk  (truncus  sym- 

pathicus). 
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(2)  From  the  lower  half  of  the  dome  to  the  visceral  sheath  of 

the  deep  cervical  fascia  (pretracheal  aponeurosis). 

(3)  From  the  sixth  and  seventh  cervical  vertebrae  to  the  first 

rib,  often  replacing  the  M.  scalenus  minimus.    This  is 
the  ligamentum  costopleurovertebrale. 

(4)  From  the  anterior  surface  of  neck  of  first  rib  to  anterior 

surface  of  cupula.    This  is  the  ligamentum  costopleu- 
rale. 
The  two  latter  ligaments  may  be  absent  altogether. 

(b)  Apex  of  lung  (apex  pulmonis). 

(c)  Trachea. 

(d)  Oesophagus. 

Cervical  Plexus,     (Vide  Figs.  90  and  122.) 

The  cervical  plexus  (plexus  cervicalis)  should  now  be  studied.  How 
is  it  formed?  What  is  its  relation  to  the  brachial  plexus f  What  are  its 
exact  situation  and  relation  to  surrounding  parts  f  What  muscles  re- 
ceive their  innervation  from  itf  Review  the  communications  formed 
by  the  cervical  plexus  with  the  cerebral  nerves  (N.  hypoglossus,  N. 
vagus,  N,  accessorius) .  How  is  the  sympathetic  nervous  system  related 
to  the  cervical  plexus  f  Make  drawings  or  diagrams  to  show  the  cervical 
plexus  and  its  relations  as  they  exist  in  your  cadaver. 

General  Review  of  Blood-vessels  of  Side  of  Neck, 

The  dissector  should  now  make  a  systematic  review  of  all  the  blood- 
vessels of  the  side  of  the  neck,  reading  on  the  structures  from  his  text- 
book and  making  a  sketch  of  the  large  arteries  and  their  branches  and 
the  large  veins  and  their  tributaries. 

Further  Study  of  Viscera  of  Neck. 

(a)  Thyreoid  gland  (glandula  thyreoidea) . 

(aa)  Isthmus  of  thyreoid  (isthmus  Gl.  thyreoideae) . 

(ab)  Pyramidal  lobe  (lobus  pyramidalis)   (inconstant). 

(ac)  Right  and  left  lobes  (lobi  dexter  et  sinister). 

(ad)  Lobules  of  gland  (lobuli  GL  thyreoideae). 

(ae)  Stroma  of  gland  (stroma  Gl.  thyreoideae). 

Are  any  accessory  thyreoid  glands  present? 

(b)  Trachea. 

(ba)  Tracheal  cartilages  (cartilagines  tracheales). 

(bb)  Annular  ligaments  (Ligg.  annulares  trachealia). 
(be)  Membranous  wall  (paries  membranacea) . 

(c)  Cervical  part  of  gullet  (oesophagus,  pars  cervicalis). 


BACK  OF  HEAD,  NECK,  AND  TRUNK. 

The  dissectors  of  the  head  and  neck  work  in  conjunction  with 
those  of  the  upper  extremity. 

Make  an  incision  in  the  middle  line  from  the  inion  to  the 
spine  of  the  vertebra  prominens,  a  second  from  the  spine  lateral- 
ward  to  the  medial  border  of  the  acromion,  and  a  third  from  the 
inion  transversely  lateralward  (vide  Fig.  3).    Eeflect  the  skin, 
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taking  no  fat  with  it;  the  superficial  fascia  {fascia  super ficialis) 
is  thus  exposed.  Why  should  the  pain  accompanying  inflamma- 
tion at  tlie  nape  of  the  neck — as,  for  example,  in  carbuncle — be 
particularly  severe  t 

Superficial  Vessels  and  Nerves.    (Vide  Fig.  4,  p.  47.) 

Remove  the  superficial  fascia  piecemeal.  The  A.  and  V. 
occipitalis  have  already  been  met  with  in  the  dissection  of  the 
scalp,  as  have  the  terminals  of  the  N.  occipitalis  major  and  M. 
occipitalis  minor.  The  trunk  of  the  N.  occipitalis  major  pierces 
the  M.  trapezius;  note  exact  spot,  usually  about  two  and  one- 
half  centimetres  below  the  inion  and  one  centimetre  from  the 
middle  line.  Is  a  N.  occipitalis  tertius  present!  If  so,  where 
does  it  pierce  the  M.  trapezius  and  how  is  it  related  in  distribu- 
tion to  the  N.  occipitalis  major!  Find  the  dorsal  cutaneous 
branches  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth  cervical 
nerves  {rami  cutanei  dor  sales  Nn.  cervicalium  IV,,  V.,  VL,  VII., 
VIII.).  Ascertain  as  closely  as  possible  the  area  of  skin  inner- 
vated by  each. 

Isolate  the  great  auricular  nerve  {N.  auricularis  magnus) 
and  follow  its  posterior  branch  {ramus  posterior) ;  its  anterior 
branch  {ramus  anterior)  will  be  studied  later. 

Dissect  out  the  cutaneous  branches  of  the  superficial  cervical 
artery  {A.  cervicalis  superficialis)  and  of  the  transverse  artery 
of  the  scapula  {A.  transversa  scapulae).  Note  the  correspond- 
ing veins.  Into  what  lymph-glands  do  the  lymphatics  from  this 
region  empty!    Make  a  drawing  of  the  dissection  at  this  stage. 

Upper  Part  of  the  Posterior  Triangle  of  the  Neck. 

Clean  the  surface  of  the  trapezius  muscle  {M.  trapezius)  and 
the  posterior  border  of  the  sternocleidomastoid  muscle  {M. 
sternocleidomastoideus) J  which  form  the  posterior  and  anterior 
boundaries  of  the  triangle.  Do  not  raise  the  M.  sternocleidomast- 
oideus  and  take  care  not. to  disturb  the  nerves  which  lie  beneath 
it  at  this  stage  of  the  dissection.  Clean  the  floor  of  the  triangle. 
Note  tlie  direction  of  the  fibres  of  the  splenius  muscle  of  the 
head  {M.  splenius  capitis)  and  of  the  elevator  muscle  of  the 
scapula  {M.  levator  scapulae)  (O.  T.  levator  anguli  scapulae). 
Avoid  injury  to  the  rami  musculares  of  the  plexus  cervicalis 
supplying  the  latter  muscle;  they  lie  usually  upon  its  surface  in 
close  apposition  with  it.  How  is  the  apex  of  the  triangle  formed! 
Is  the  semispinal  is  muscle  {M.  semispinalis  capitis)  (0.  T.  com- 
plexus)  visible!    If  so,  in  what  direction  do  its  fibres  run!    Is 
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the  occipital  artery  {A.  occipitaiis)  to  be  seen  in  the  triangle t 
Dissect  out  the  portion  of  the  accessory  nerve  {N.  accessoriiis) 
belonging  to  the  triangle.  Note  its  exact  point  of  emergence 
from  the  substance  of  the  M.  stemocleidomastoideus.  Find  the 
rami  musculares  of  the  plexus  cervicalis  which  run  across  the 
triangle  to  disappear  beneath  the  anterior  margin  of  the  M. 
trapezius.  How  are  they  related  in  position  to  the  N.  accesso- 
riust  Do  you  find  any  large  cutaneous  nerve  of  the  cervix 
{N.  cutaneus  cervicis)  t 

Broad  Muscles  of  the  Back  (First  Layer).    (Vide  Fig.  5,  p.  49.) 

(a)  Trapezius  muscle  (M,  trapezius).    After  its  surface  has  been  thor- 

oughly cleaned,  in  conjunction  with  the  dissector  of  the  upper  ex- 
tremity, the  exact  origin  and  insertion  of  the  M.  trapezius  are  to 
be  established.  Test  the  effect  of  contraction  of  its  various  por- 
tions, fixing  alternately  the  head  and  the  shoulder  girdle.  With  the 
dissector  of  the  upper  limb,  reflect  the  muscle  and  dissect  the 
structures  on  its  deep  surface.  Divide  the  attachment  to  the  linea 
nuchae  superior  and  protuberantia  occipitalis  externa  and  cut 
through  it  about  one  centimetre  from  the  cervical  vertebral  spines 
and  five  centimetres  from  the  thoracic  spines,  taking  care  that  the 
knife  does  not  injure  the  underlying  structures.  Turn  the  muscle 
lateralward  and  allow  the  dissector  of  the  upper  limb  to  work  out 
the  distribution  of  the  N.  accessorius  and  the  nerves  from  the 
cervical  plexus  going  to  the  M.  trapezius.  Determine  the  origin 
and  distribution  of  the  A.  cervicalis  superficialis.  In  your  cadaver 
does  it  come  from  the  truncus  thyreocervicalis  or  from  the  A.  trans- 
versa colli  t 

(b)  Broadest  muscle  of  back  {M,  latissimus  dorai).    The  dissector  of  the 

arm  has  worked  this  muscle  out  and  the  dissector  of  the  head  should 
review  his  knowledge  of  it. 

(c)  Elevator  muscle  of  scapula   {M.  levator  scapulae)    (0.  T.  levator 

anguU  scapulae)  and  neighboring  vessels  and  nerves.  Ex- 
amine the  M.  levator  scapulae  and  the  nerves  on  its  surface 
(from  the  plexus  cervicalis).  Lift  the  muscle  carefully  and 
find  beneath  it — 

(ca)  Descending  branch  (ramus  descendens)  of  the  A.  transversa 

colli,  often  called  the  "  posterior  scapular  artery." 

(cb)  Dorsal  nerve  of  scapula  (N.  dorsalis  scapulae)   (0.  T.  nerve 

to  the  rhomboids).  Note  the  twigs  from  this  nerve  to  the 
M.  levator  scapulae. 

Establish  the  exact  origin  and  insertion  of  the  muscle 
and  test  its  action. 

Expose  the  scapular  portion  of  the  inferior  belly  {venter 
inferior)  of  the  M.  omohyoideus,  and  note  the  position  of  the 
A.  transversa  scapulae  (O.  T.  suprascapular,  or  transversalis 
humeri)  and  the  suprascapular  nerve  {N.  suprascapularis)  and 
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the  relation  of  each  to  the  ligamentum  transversum  scapulae 
superius.  Make  a  drawing  of  the  part  of  the  posterior  triangle 
dissected  and  read  in  your  systematic  text-book  descriptions  of 
the  various  structures. 

Broad  Muscles  of  the  Back  (Second  Layer).     (Fig.  96.) 

The  larger  and  smaller  rhomboid  muscles  (M.  rhomboideus 
major,  M.  rhomboideus  minor)  have  been  worked  out  by  the  dis- 
sector of  the  arm  and  may  be  conveniently  reviewed. 

Broad  Muscles  of  the  Back  (Third  Layer).     (Fig.  96.) 

The  dissector  of  the  head  and  neck  now  proceeds  with  the 
dissection  of  the  muscles  of  the  back,  and  permits  the  dissector 
of  the  upper  extremity  to  study  the  parts.  Observe  the  fascia 
nuchae. 

(a)  Superior  posterior  serratus  muscle  (M,  serratus  posterior  superior). 

Note  its  form  and  position.  Establish  its  exact  origin  and  inser- 
tion. Test  its  action.  Is  it  concerned  in  inspiration  or  expiration  T 
Find  the  nerves  supplying  it.  What  are  they  called  f  Is  it  a 
monomeric  or  a  polymeric  muscle  f  Divide  it  close  to  its  attachment 
to  the  vertebral  spines  and  reflect  it  laterfilward. 

(b)  Inferior  posterior  serratus  muscle  (M,  serratus  posterior  inferior), 

(c)  Splenius  ('' bandage'')  muscle  of  head  (M,  splenius  capitis). 

(d)  Splenius  muscle  of  neck  (M.  splenius  ceroids)  (0.  T.  splenius  colli). 

Lumbodorsal  Fascia  (Fascia  lumbodorsalis).     (Vide  Figs.  5  and  6.) 

The  posterior  layer  of  this  fascia  is  now  visible.  That  por- 
tion which  corresponds  to  the  thoracic  spine  is  often  spoken  of  as 
the  **  vertebral  aponeurosis";  that  portion  corresponding  to 
the  small  of  the  back  is  often  called  the  *  *  lumbar  fascia. '  * 

Examine  the  posterior  layer  of  the  fascia  lumbodorsalis. 
What  are  its  medial  and  inferior  attachments!  How  is  it  at- 
tached lateralwardt  What  becomes  of  it  above!  These  ques- 
tions may  be  answered  (1)  by  making  an  incision  through  it  in 
the  middle  of  the  thoracic  region  and  passing  the  handle  of  the 
scalpel  medial  ward  and  lateralward,  and  (2)  by  dividing  the 
lumbar  portion  by  a  vertical  cut  made  two  or  three  centimetres 
from  the  median  line  and  raising  it  from  the  subjacent  M.  sacro- 
spinalis.  Then  displace  the  M.  sacrospinalis  medialward  and 
expose  the  anterior  layer  of  the  fascia  lumbodorsalis.  How  is 
the  anterior  layer  attached  medialward !  Note  the  fusion  of  the 
anterior  and  posterior  layers  lateralward.  Cut  through  the 
anterior  layer  close  to  its  medial  attachment  and  lift  it  from  the 
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surface  of  the  M.  quadratus  lumborum.  Displace  the  latter 
medialward  and  the  fascia  covering  the  anterior  surface  of  the 
latter  will  be  brought  into  view.  (This  fascia  was  formerly 
called  the  anterior  layer  of  the  lumbar  fascia.)  Make  a  drawing 
of  the  structures  in  your  cadaver  corresponding  to  Spalteholz, 
Fig.  334. 

Long  Muscles  of  the  Back  (First  and  Second  Layers)  (O.  T.  Third 
Layer  of  the  Back).    (Vide  Fig.  4,  p.  47.) 

Cut  through  the  attachments  of  the  M.  splenius  capitis  and 
M.  splenius  cervicis,  close  to  the  spines  of  the  vertebrae,  and 
reflect  the  muscles  upward  and  lateralward.  Turn  the  whole  of 
the  posterior  layer  of  the  fascia  lumbodorsalis  with  the  M.  ser- 
ratus  posterior  inferior  lateralward. 

(a)  Sacrospinal  muscle  (M,  sacrospinalia)  (0.  T.  erector  spinae).    What 

are  the  names  given  to  the  three  main  divisions  of  this 
muscle  Y  Which  is  the  largest  of  the  three,  and  which  the 
smallest  Y  Pull  the  M.  iliocostalis  lateralward  on  the  right 
side;  reflect  it  on  the  left.  Blood-vessels  and  nerves 
emerge  between  the  M.  iliocostalis  and  the  M.  longissimus 
dorsi  and  are  the  guide  in  dissection.  (Vide  Spalteholz, 
Fig.  336.) 
{cm)  Lateral  subdivision:  iliocostal  muscle  (M,  iliocostalis), 

(aaa)  Iliocostal  muscle  of  loins  (M.  iliocostalis  lumborum) 

(0.  T.  sacrolumbalis). 

(aab)  Iliocostal  muscle  of  back  (M.  iliocostalis  dorsi)   (0. 

T.  musculus  accessorius). 

(aac)  Iliocostal  muscle  of  neck   {M,  iliocostalis  cervicis) 

(0.  T.  cervicalis  ascendens). 
Establish  the  exact  origin  and  insertion  of  each.     Test 
action.    Find  innervation. 
(ah)  Middle  subdivision:    longest  muscle  (M,  longissimus). 
(aha)  Longest  muscle  of  back  {M,  longissimus  dorsi), 

(abb)  Longest  muscle  of  neck   (M,  longissimus  cervicis) 

(0.  T.  transversalis  cervicis). 

(abc)  Longest  muscle  of  head  (M,  longissimus  capitis)  (0. 

T.  trachelomastoid). 
Establish  exact  origin  and  insertion  of  each.    Test  action. 
Find  innervation. 
(ac)  Medial  subdivision:   spinal  muscle  {M,  spinalis), 

(aca)  Spinal  muscle  of  back  {M,  spinalis  dorsi), 

(acb)  Spinal  muscle  of  neck  {M,  spinalis  cervicis)  (0.  T. 

spinalis  colli). 
(ace)  Spinal  muscle  of  head  (M.  spinalis  capitis). 

Establish  exact  origin  and  insertion  of  each.    Test  action. 
Find  innervation. 
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Short   Muscles   of  the   Back   (First,   Second,  and   Third   Layers). 
(Vide  Spalteholz,  Figs.  338,  339,  and  340.) 

Cut  away  the  attachments  of  the  M.  spinalis  dorsi  and  reflect 
the  M.  longissimus  dorsi  lateralward.  Reflect  the  M.  longissimus 
capitis  lateralward  and  upward.  The  M.  semispinalis  is  now 
exposed.  Clean  it  thoroughly.  While  cleaning  the  M»  semi- 
spinalis capitis  avoid  injuring  the  posterior  cutaneous  rami  of 
the  cervical  nerves  (rami  cutanei  posterior es  Nn.  cervicalium) 
emerging  from  the  substance  of  the  muscle  near  the  middle  line. 

(a)  Semispinal  muscle  (If.  aemiapinalis),     (Cf.  Spalteholz,  Fig.  338.) 

((m)  Semispinal  muscle  of  back  (If.  semispinalis  dorsi). 

(ab)  Semispinal  muscle  of  neck  (M,  semispinalis  cervicis)  (0.  T. 

semispinalis  colli). 

(ac)  Semispinal  muscle  of  head  {M,  semispinalis  capitis)   (0.  T. 

complexus). 

Establish  exact  form,  position,  origin,  insertion,  action,  and  in- 
nervation of  each. 

Cut  away  the  attachments  of  the  M.  semispinalis  from  the  ver- 
tebral spines  and  from  the  transverse  processes,  and  study — 

(b)  Multifidus   ('' much-divided")  muscle  (M,  multifidiAs), 

What  is  its  origin  Y    Establish  insertion,  action,  and  innervation. 

Cut  away  the  M.  multifidus  and  expose  the  third  layer  of  short 
muscles.  Observe  in  the  sacral  region  the  posterior  rami  of  the 
sacral  and  coccygeal  nerves  {rami  posteriores  Nn,  sacralium  et 
N,  coccygei), 

(c)  Rotator  muscles  {Mm,  rotatores), 

{ca)  Long  rotator  muscles  {Mm,  rotatores  longi), 
(c6)  Short  rotator  muscles  {Mm,  rotatores  breves), 
{d)  Elevators  of  the  ribs  {Mm,  levatores  costarum), 

{da)  Short  elevators  of  the  ribs  {Mm,  levatores  costarum  breves), 
{db)  Long  elevators  of  the  ribs  {Mm,  levatores  costarum  longi), 
{e)  Interspinal  muscles  {Mm,  interspinales) , 
{f)  Intertransverse  muscles  {Mm,  intertransversarii) . 
{fa)  Cervical, 

{fad)  Anterior  {Mm,  intertransversarii  anteriores), 
{fab)  Posterior  {Mm,  intertransversarii  posteriores). 
{fb)  Lumbar, 

{fba)  Medial  {Mm,  intertransversarii  mediales), 
{fbb)  Lateral  {Mm,  intertransversarii  laterales). 

Short  Muscles  of  the  Neck.    (Cf.  Spalteholz,  Fig.  341). 
Carefully  clean  the  surface  of  the  following  muscles : 

(a)  Larger  posterior  straight  muscle  of  head  {M.  rectus  capitis  posterior 

major) , 
{b)  Lesser  posterior  straight  muscle  of  head  {M,  rectus  capitis  posterior 

minor). 

(c)  Superior  oblique  muscle  of  head  {M,  obliquus  capitis  superior). 

(d)  Inferior  oblique  muscle  of  head  {M,  obliquus  capitis  inferior). 
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Find  the  posterior  ramus  of  the  suboccipital  nerve  (ramus 
posterior  N.  suhoccipitalis)  ^  the  branches  of  which  supply  all 
four.    Establish  the  origin,  insertion,  and  action  of  each  muscle. 

What  are  the  boundaries  of  the  '*  suboccipital  space,  or 
triangle**!    (Fig.  97.)    Note  in  the  space — 

(a)  Posterior  ramus  of  the  first  cervical  nerve  (N,  suboccipitalis) , 
(6)  Portion  of  the  vertebral  artery  (A.  vertebralis). 

Examine  the  floor  of  the  space  and  distinguish— 

(a)  Posterior  arch  of  the  atlas  (arcua  posterior  atlantis), 

(b)  Posterior  atlanto-occipital  membrane   (membrana  atlanto-occipitalis 

posterior). 

Blood-vessels  and  Nerves  of  Neck  and  Back. 

The  more  superficial  vessels  of  the  neck  have  already  been 
studied.    The  student  should  carefully  work  out  the  following : 

Arteries.     (Fig.  97.) 

(a)  Occipital  artery  {A,  occipitalis).    How  is  it  related  to  neighboring 

structures  Y 

(aa)  Muscular  rami  {rami  musculares) . 

To  what  muscles  are  these  distributed  Y  Note  esi>e- 
cially  the  descending  ramus  (ramus  descendens)  (0.  T. 
arteria  princeps  cervicis). 

(ab)  Mastoid  branch  (ramus  mastoideus). 

Into  what  foramen  does  this  enter? 

(ac)  Auricular  branch  (ramus  auricularis) . 

(ad)  Occipital  branches  (rami  occipitales) . 

(b)  Ascending  cervical  artery  (A.  cervicalis  ascendens), 

(ba)  Muscular  branches  (rami  musculares). 

(bb)  Deep  ramus  (ramus  profundus). 

(c)  Deep  cervical  artery  (A.  cervicalis  profunda). 

With  what  vessels  does  this  artery  anastomose  Y 

(d)  Posterior  ramus  of  highest  intercostal  artery  (ramus  posterior  A. 

intercostalis  supremae). 

(e)  Posterior  rami  of  intercostal  arteries  (rami  posteriores  Aa.  inter- 

costalium). 

(ea)  Muscular  branches  (rami  musculares). 

(eb)  Medial  cutaneous  rami  (rami  cutanei  mediates). 

(ec)  Ijateral  cutaneous  rami  (rami  cutanei  laterales). 
Veins. 

(a)  Occipital  vein  (V.  occipitalis). 

(cm)  Mastoid  emissary  vein  (emissarium  mastoideum). 

Why  are  the  emissary  veins  of  special  importance? 
Why  is  it  a  common  practice  to  apply  leeches  and  blisters 
behind  the  ear  in  certain  intracranial  affections  Y 
(5)  Deep  cervical  vein  (V.  cervicalis  profunda). 

(c)  Posterior  rami  of  intercostal  veins  (rami  posteriores  Vv.  intercos- 
talium). 
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(c)  Posterior  rami  of  lumbar  nerves   {rami  posteriores  Nn.   lum- 

balium), 

(ca)  Medial  rami  (rami  mediales) . 

(cb)  Lateral  rami  {rami  laterales), 

{d)  Posterior  rami  of  sacral  and  coccygeal  nerv'es  {rami  posteriores 
Nn,  sacralium  et  coccygei). 

Opening  the  Vertebral  Canal. 

Carefully  remove  all  muscles  and  tendons  from  the  spinous 
processes  and  arches  of  the  vertebrae  from  the  occipital  bone  to 
the  tip  of  the  coccyx,  avoiding  injury,  however,  to  the  posterior 
rami  of  the  spinal  nerves  {rami  posteriores  Nn.  spinalium). 
Place  high  blocks  under  the  thorax  and  let  the  head  hang  over 
the  end  of  the  table. 

The  vertebral  canal  (canalis  vertehralis)  may  be  opened  from 
behind  in  any  one  of  four  different  ways:  (a)  with  the  double 
rhachiotome,  (fc)  with  a  saw,  (c)  with  mallet  and  chisel,  (d) 
with  bone-forceps. 

(a)  With  the  Double  Rhachiotome, — Place  the  saws  of  Luer's  double 
rhachiotome  on  the  cervical  portion  of  the  vertebral  column;  seize  the 
handle  with  the  right  hand,  pressing  down  from  above  upon  the  rhachi- 
otome with  the  left  hand;  saw  (in  the  direction  in  which  the  teeth  are  set) 
with  quick,  rapidly  repeated  strokes  through  the  vertebral  arches.  As 
soon  as  the  saw  has  gone  through,  the  same  process  is  repeated  a  little 
lower  down,  and  so  on  imtil  the  whole  posterior  wall  of  the  vertebral 
column  has  been  cut  through  as  far  as  the  last  lumbar  vertebra.  Between 
the  last  lumbar  vertebra  and  the  sacrum  cut  through  the  ligamenta  flava; 
introduce  the  vertebral  forceps  below  the  posterior  arch  of  the  last  lumbar 
vertebra,  seize  hold  of  it  and,  grasping  the  forceps  with  both  hands,  tear 
away  in  one  piece  the  whole  posterior  wall  of  the  vertebral  canal  from 
the  lumbar  region  to  the  occipital  bone.  If  the  cervical  portion  be  not 
quite  sawn  through,  apply  the  rhachiotome  again  and  cut  in  a  reverse 
direction. 

(5)  With  a  Saw, — One  may  use  a  simple  saw,  cutting  through  first  one 
side  and  then  the  other.  The  saw  should  pass  close  behind  the  articular 
processes  and  should  be  directed  slightly  obliquely,  so  that  the  cut  passes 
a  little  medialward  in  the  depth.  It  may  be  necessary  to  use  the  hammer 
and  chisel  also.    Neelsen  recommends  the  use  of  the  "  fox-tail  saw." 

(c)  With  Mallet  and  Chisel, — The  vertebral  arches  may  be  chiselled 
instead  of  sawn  through,  if  desired,  but  the  tyro  is  apt  to  injure  the  cord. 
Special  chisels  (one  for  each  side)  are  manufactured  for  the  purpose,  but 
a  good  heavy  plain  chisel  works  well. 

{d)  With  Bone-forceps, — Cut  through  the  root  of  each  vertebral  arch 
(radix  arcus  vertebrae)  (0.  T.  pedicle)  on  each  side,  just  ventral  to  the 
superior  articular  processes,  and  thus  remove  the  whole  posterior  wall  of 
the  vertebral  canal.  This  method  has  the  advantage  that  it  opens  up  all 
intervertebral  foramina  and  permits  of  the  removal  of  the  spinal  ganglia 
and  the  proximal  portion  of  each  spinal  nerve  along  with  the  spinal  cord. 
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It  will  be  well  also  to  remove  the  posterior  wall  of  the  spinal  canal  in  the 
sacrum  and  coccyx. 

The  cord  lying  in  its  external  covering,  the  dura  mater,  or 
pachymeninx  spinalis,  is  now  exposed*  Notice  the  interspace 
between  the  third  and  fourth  lumbar  vertebrae.  This  is  the  site 
of  Quincke 's  '  ^  lumbar  puncture. ' '  Here  a  needle  can  be  intro- 
duced into  the  cavum  subarachnoideale  during  life  without 
danger. 

Bead  carefully  the  description  of  the  veins  of  the  spinal 
column  and  study  Spalteholz,  Figs.  493  and  494. 

Examine  carefully — 

(a)  Spinal  ramus  of  posterior  ramus  of  each  intercostal  artery  (ramus 

spinalis  rami  post,  A.  intercostalis) ,  passing  through  an  interver* 
tebral  foramen.     (Cf.  Spalteholz,  Fig.  462.) 

(b)  Spinal  ramus  of  posterior  ramus  of  each  lumbar  artery  {ramus  spi" 

nalis  rami  post.  A,  lumbalis), 

(c)  Spinal  rami  of  vertebral  artery  {rami  spinales  A.  vertebralis)  and 

the  spinal  rami  of  the  ascending  cervical  arteiy  {rami  spinales  A. 
cervicalis  ascendentis) , 

Spinal  Meninges.     (Fig.  98.) 

Clean  the  external  surface  of  the  dura  mater,  removing  fat 
and  areolar  tissue.  Lift  the  dura  gently  with  fine  forceps,  and, 
with  fine,  sharp  scissors,  cut  through  the  dura  mater  spinalis  in 
the  middle  line  .throughout  its  whole  length.  Take  great  care 
not  to  injure  the  spinal  arachnoid  (arachnoidea  spinalis).  Trace 
the  terminal  thread  of  the  dura  mater  {filum  durae  matris  spi- 
nalis) to  its  bony  attachment.  Note  that  the  dura  mater  spinalis 
corresponds  to  the  inner  layer  of  the  dura  mater  encephali,  the 
outer  layer  having  fused  with  the  periosteum  of  the  vertebral 
canal.  The  space  {cavum  epidurals)  between  the  lining  of  the 
vertebral  canal  and  the  dura  mater  spinalis  contains  the  plexus 
venosi,  which  in  turn  correspond  to  the  cerebral  sinuses.  Note 
disproportion  between  the  size  of  the  cord  and  the  size  of  the 
dura  mater,  especially  in  tlie  regions  where  the  mobility  of  the 
vertebral  column  is  great.  Observe  the  fibrous  filaments  from 
the  anterior  middle  line  of  the  dura  which  run  obliquely  down- 
ward ventralward  to  be  inserted  into  the  ligamentum  longitudi- 
nale  posterius;  note  their  excessive  development  and  fusion 
from  the  fourth  lumbar  vertebra  downward;  this  is  the  liga- 
mentum sacrodurale  anterius  {ligament  sacre  anterieur  of  Tro- 
lard).  (Cf.  Poirier  et  Charpy,  iii.,  Fig.  77.)  What  is  its 
function  f    Note  the  dural  sheaths  of  the  nerve  roots. 
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Examine  the  membrane  {arachnoidea  spinalis)  which  bounds 
the  cavnm  subdurale  internally.  Note  that  this  is  what  many 
anatomists  call  the  "  visceral  layer"  of  the  arachnoid;  below, 
at  the  summit  of  the  conus  terminalis  (second  sacral),  it  is  re- 
flected upon  the  dura  mater  to  form  the  "  parietal  layer"  of  the 
arachnoid;   the  "  arachnoid  cavity"  of  various  writers  is  sit- 
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nated  between  the  parietal  layer  and  the  visceral  layer,  being  the 
catmm  subdurale  of  the  present  nomenclature.  It  is  a  serous 
cavity  like  the  pleura.  Can  you  separate  the  "  parietal  layer" 
from  the  daraT  Do  yon  see  any  blood-vessels  in  the  "  visceral 
layer"!    Are  there  any  calcified  plates  in  the  lattert    Note  the 
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prolongation  of  the  arachnoid  over  the  nerve  roots  and  over  the 
summits  of  the  teeth  of  the  ligamentum  denticulatum. 

Lift  tlie  visceral  layer  of  the  arachnoid,  cut  through  it  with 
fine  scissors,  insert  grooved  director,  and  cut  it  open  longitudi- 
nally a  little  to  one  side  of  median  line.  Examine  the  space 
{cavum  subarachnoideale)  beneath  the  visceral  layer  of  the 
arachnoid  and  the  pia  mater.  Note  the  expanse  of  the  space 
especially  in  the  region  of  the  cauda  equina,  which  it  contains. 


IV)ntona  of  the  pare  ccrvlcnllB  o 
A,  spinal  card  seen  from  Dil'  vvntral  itiir[iit.'v.  On  the  right  side  the  Tcntral  Ala  radicular^  liaTe 
bpcn  tut  through.  B,  iq)Imil  coH  neea  Irom  the  lateral  nurtace,— 1,  ftnnra  mnliana  antvrlor ;  2.  BUlctia 
mcdbinus iioaturlor :  3.  milcnn  lalcmils  wDlraliH,  whence  the  ventral  Sla  iBdicularia  emerge;  4,iiild 
laleraleii  domles  through  wbleh  the  clorBal  mot  flbrus  «nt«r  the  Bplaal  eord ;  A,  radii  ventnlli  gotng 
past  iqiiual  Rangllon  cnl  Ihrough  on  Ihu  right  aide  in  Fig.  A;  6,  jadii  dorealis  emerging  from  tha 
ganglion  xpinale  16*);  7,  N'.  Bplnitlls  Immedlalclr  after  lis  formation  througli  the  union  ol  Ibti  nulii 
ventralls  and  dnraallg  divldlug  into  T.  a  ramui  ventrulls.  and  7'.  a  mtaiu  donialia.  The  nmni  com- 
mnnicana  and  (he  ramus  meningeua  are  not  shown  in  (hlK  ligure.  (After  Allen  Thompson,  from  A. 
Itaubcr,  Lehrbuvh  dcr  Anatomic  d«i  Menscticn,  V.  AuQ.,  Lelp:..  lim,  BA.  II.  S.  283,  Fig.  ■»», ) 

Where  would  the  cerebrospinal  fluid  accumulate  in  greatest 
amount?  Note  precise  spot  where  cavum  subarachnoideale  is 
tapped  in  Quincke's  lumbar  puncture.  There  is  no  communica- 
tion between  the  cavum  subdurale  and  tlie  cavum  arachnoideaie. 
Notice  tlie  areolar  tissue  everywhere  present  between  the  arach- 
noid and  the  pia.  Make  out  the  septum  subarachnoideale  pos- 
terius. 

Examine  the  spinal  pia  mater  (pia  mater  spinalis).     How 
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closely  does  this  membrane  invest  the 
cordf  Note  its  extreme  vascularity. 
What  is  meant  by  the  term  "  lepto- 
meninx"f 

Study  the  ligamentum  denticu- 
latum.  Where  is  the  medial  border 
of  the  ligament  inserted!  On  the  lat- 
eral border  note  the  teeth  and  the 
free  arcades  intermediate  between  the 
teeth.  Into  what  are  the  summits  of 
the  teeth  inserted?  What  is  the  rela- 
tion of  the  ligamentum  denticalatum 
to  the  anterior  and  posterior  roots! 
The  number  of  teeth  varies  from  eigh- 
teen to  twenty-three.  How  many  are 
there  in  your  subject!  What  is  the 
function  of  the  ligament! 

Study  the  relations  of  the  spinal 
nerve  roots  to  the  pia,  the  araclinoid, 
and  the  dura.  (Cf.  Poirier  et  Charpy, 
iii.,  Fig.  103.) 


Nr-» 


The  SpintJ  Nerves  (Nervi  apinales). 
(Pigs,  gg  and  loo.) 
Count  these  on  each  side.  Distin- 
guish the  cervical  nerves  {Nn,  cervi- 
cales,  I. -VIII.),  the  thoracic  nerves 
(^w.  thoracales,  I.-XII.),  the  lumbar 
nerves  {Nn.  lumhales, I.-V.),thes&cra\ 
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nerves  {Nn.  sacrales,  /.-F.),  and  the  coccygeal  nerve  {N.  coccy^ 
geus).  Note  the  subdivision  of  each  spinal  nerve  trunk  into  an 
anterior  and  a  posterior  ramus.  Observe  the  roots  of  the  spinal 
nerves  {radices  nervorum  spinalium).  Where  does  the  ventral 
root  {radix  anterior)  fuse  with  the  dorsal  root  {radix  poste- 
rior) 1  Note  the  ganglion  {ganglion  spinale)  on  the  latter. 
What  are  the  fila  radiculariaf  Observe  the  relative  lengths  of 
the  various  nerve  roots.  How  do  you  account  for  this!  Which 
are  the  largest  and  which  the  smallest  nerve  roots!  Examine 
the  Cauda  equina  carefully.  How  do  the  nerves  leave  and  enter 
the  vertebral  canal  t    Look  for  the  ramus  meningeus. 

Removal  of  Spinal  Cord. 

Divide  each  spinal  nerve  trunk  midway  between  the  point  of 
fusion  of  its  two  roots  and  the  point  of  division  into  an  anterior 
and  a  posterior  ramus. 

Cut  through  the  cord  at  the  level  of  the  first  cervical  nerve. 
Lift  the  cord  and  its  membranes  gently  from  the  vertebral  canal 
and  transfer  to  formalin  for  subsequent  study. 


THE    SPINAL   CORD. 

Blood-vessels  of  the  Spinal  Cord. 

As  a  rule,  special  injections  are  necessary  to  demonstrate  the 
blood-vessels  of  the  cord  well,  but  a  good  deal  can  be  made  out 
in  ordinary  cadavers.    Study  the  following : , 

Arteries, 

(a)  Branches  of  vertebral  artery  {A.  vertehralis). 

(aa)  Spinal  rami  {rami  spinales). 

(ab)  Posterior  spinal  artery  {A,  spinalis  posterior), 

(ac)  Anterior  spinal  artery  (A.  spinalis  anterior), 

(b)  Branches  of  ascending  cervical  artery  {A,  cervicalis  ascendena). 

(ba)  Spinal  rami  {rami  spinalis), 

(c)  Branches  of  highest  intercostal  artery  {A.  intercostalis  suprema). 

(ca)  Spinal  rami  {rami  spinales), 
{d)  Branches  of  intercostal  arteries  {Aa,  intercostales) , 

{da)  Spinal  ramus  of  posterior  ramus  {ramus  spinalis  rami  poa* 
terioris), 
{e)  Branches  of  lumbar  arteries  {Aa,  lumbales). 

{ea)  Spinal  ramus  {ramus  spinalis). 
(/)•  Branch  of  iliolumbar  artery  {A.  iliolumbalis) , 

{fa)   Spinal  ramus  {ramus  spinalis), 
{g)  Branches  of  lateral  sacral  artery  {A,  sacralis  lateralis), 

{ga)  Spinal  rami  {rami  spinales). 


DISSECTION   OF   THE   HEAD   AND   NECK  243 

(F<n^a  description  of  the  course  of  the  vessels  in  the  meninges  and 
in  the  eord  itself,  see  article  **  Spinal  Cord"  in  last  edition  of  Wood's 
Reference  Hand-book  of  the  Medical  Sciences.) 

Veins. 

(a)  Internal  spinal  veins  {Vv.  spinales  intense), 

(b)  Posterior  external  spinal  veins  (Vv.  spinales  extemae  posteriores). 

(c)  Anterior  external  spinal  veins  (Vv.  spinales  extemae  anteriores). 

(d)  Intervertebral  veins  (Vv.  intervertebrales). 

External  Morphology  of  Spinal  Cord* 

What  is  the  shape  of  the  spinal  cord!  How' is  it  curved! 
Note  the  position  and  extent  of  each  of  the  following : 

(a)  Cervical  portion  (pars  cervicalis). 

(aa)  Cervical  enlargement  (intumescentia  cervicalis). 
(h)  Thoracic  portion  (pars  thoracalis)  (0.  T.  dorsal  portion). 

(c)  Lumbar  portion  (pars  lumbalis). 

(ca)  Lumbar  enlargement  (intumescentia  lumbalis). 

(d)  Medullary  cone  (conus  medullaris). 

(da)  Swelling  due  to  terminal  ventricle  (ventriculus  terminalis). 

(e)  Terminal  thread  (filum  terminate). 

On  the  surface  of  the  cord  observe  the  following  grooves : 

(a)  Anterior  median  fissure  (fissura  mediana  anterior). 

(b)  Posterior  median  sulcus  (sulcus  medianus  posterior). 

(c)  Anterior  lateral  sulcus  (sulcus  lateralis  anterior). 

(d)  Posterior  lateral  sulcus  (sulcus  lateralis  posterior). 

(e)  Posterior  intermediate  sulcus  (sulcus  intermedius  posterior)  (O.  T. 

paramedian  furrow). 
(/)  Anterior  intermediate  sulcus  (sulcus  intermedius  anterior)  (incon- 
stant). 
Between  these  grooves  the  funiculi  of  the  spinal  cord  (funiculi  medullae 
spinalis). 

(a)  Anterior  funiculus  (funiculus  anterior)  (0.  T.  anterior  column). 

(b)  Lateral  funiculus  (funiculus  lateralis)  (0.  T.  lateral  column). 

(c)  Posterior  funiculus  (funiculus  posterior)  (0.  T.  posterior  column). 

Transverse  Sections  of  Spinal  Cord.    (Fig.  loi.) 

Sections  of  the  spinal  cord  {sectiones  medullae  spinalis) 
should  next  be  studied.  With  a  sharp,  thin  knife,  cut  through 
the  cord  transversely  at  the  following  levels:  (1)  just  below 
roots  of  fourth  pair  of  cervical  nerves,  (2)  through  middle  of 
cervical  enlargement,  (3)  through  middle  of  thoracic  cord,  (4) 
through  middle  of  lumbar  enlargement,  and  (5)  through  conus 
terminalis.  In  the  sections  observe  the  differentiation  into  white 
matter  (substantia  alha)  and  gray  matter  {substantia  grisea). 
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The  Gray  Matter. 

What  is  its  form  in  cross-section  T      How  does  this  vary  at 
different  levels  1    Localize  the  central  canal  {canalis  centralis) 


Fig.  101. 


K  thmii(;b  Ihi'  liumHn  Kplnnl  cunl,  KUliiL'd  wiih  carmliie. 

IE  Icrel  ot  C  ill :  Qi.  comiolsBiira  grisia ;  Ap.  ■pei  columnte  dorealls ;  Qt, 
[.'ntraJIn  nltia;  Cc.  rsnalLa  wiilralls;  Cm,  (-ummisaiira  mtidullffi  iiplaall»;  Cm.  coinu  rcn-. 
tnle:  Crp.  corau  ilonwlc;  Fm.  lunlculux  vpntralb;  FnB.  taneitalm  i-iincatus  Bunlai^hi;  FnO, 
ladclruluB  grafllto  GoUi ;  Fia.  1an\eulax  Interalla:  >Wu.  flasura  nifdiaiia  vcntwlta ;  JWp,  sulcus  medUmi* 
donuLia;  k.  tmctus  wilElHrlus;  Pr,  tormatlo  rctifUlurix ;  Ra.  radix  vcntntlls;  Rp,  radii  domlla^  Sg. 
lubfttanCiA  ecladnom  Itolandl;  SId,  huIoui  laterali*  dorsaKa:  Hmd,  ■opium  medlannm  doraale;  ,^d. 
Beptum  Inlennedium  doisalc;  Til.  (ractus  Inlcrmedio-lnlemHs.  B.  Imnsvenw  accllon  at  the  leTcl  o( 
CtI:  Ptm.  prtJCfmas  cerTicalls  miHlius  comu  vciilralla;  Til.  culumna  intfrmullu- lateralis.  C,  tran*- 
veiw  Hcrlion  at  Ibe  Ivrvl  nf  T  111 :  CCt.  nuoleii'j  donalli'  Clurkll.  D.  (ranavfrse  wvtion  at  the  level  of 
T  xil :  CCl.  nucleus  duraalls.  T..  tranarem.-  aci-ilun  at  the  level  ol  L  v :  m.  modlal  cell  gmup  ol  the 
comu  Tentnlc ;  le,  Utcrol  vvntrat.  Ul,  lutcral  dnnal,  and  c.  central  cell  gnnip.  F.  Iransveree  aecllon  at 
Ihc  Ifvd  ot  S  111 ;  iH,  medial,  bl.  lateraUoraiil  ecll  group.  G,  Iranavcnie  wvtiun  through  the  lower  part 
ot  Ihe  eoniH  meiliillarlH  at  the  li'vel  ot  oritiin  ut  the  N.  eoci'yReuf.  ( After  H.  Oberetclncr.  Anleltung 
bdm  Stadium  iet  Bauea  dcr  nvrvoavn  Ceutrakirgane  1m  gesundon  un4  kniukcn  Ziulande.  III.  Anfl., 
Leipi.  u.  Wien,  lim,  S.  a7,  KigB.  Bfr-lOt) 

and  the  gray  matter  close  to  it,  the  central  gray  substance  (sub- 
stantia grisea  centralis).    In  front  of  it  is  the  anterior  gray  com- 
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missure  {commissura  grisea  anterior)  and  behind  it  the  posterior 
gray  commisBure  {commissura  grisea  posterior).   Study  in  cross- 
section  each  of  the  following  gray  columns  {columnae  griseae) : 
{d)  Anterior  column  of  gray  matter  {eolumna  anterior)   (0.  T.  anterinr 

(b)  Lateral  column  of  gray  matter   (eolumna  lateralis)    (0.  T.  lateral 
bom). 
(6a)  Reticular  formation  (formatio  reticularis). 

Fra.  102. 


N  6pinAlts 


Scbematlc  repmraUtlon  ol  the  ponlnn  ot  n  apltial  roH  corrcuponding  la  tho  nIU«hmpnt  of  tlie 
vcDUml  uid  doniil  rooU  ol  one  pair  ol  spinal  nentK    (Frum  Biirkrr,  The  Kerr.  tJyst..  Nvn  York.  19U1, 

PI.  n.  Fi».  2.) 

aaii.—C.e..  canallB  centralta;  CI.,  mmmlmitini  jwslerlor  (O.Y.,  coiDinlimra  domlb) ;  C.d 
coluiiiiupaMerlor<O.Y.,romu  domic );rlm.'iiin);  Ci'.;;.,  eolumna  anU'rlor(O.Y'..eornuTentraleeriiieui 
OiLr.a.,c(HniiilnnimBnlci1or  alba  (CY^com,  wn [rails  albn) ;  r.'n.i'.if.,  comaitwura  anl«rlorgrIws  (O.Y. 
com.  TeDtnlia  griaok):  ft.,  funlcnlun  runnliu;  fij..  tunlrulus  gisclliB:  fU.,  fnnlculiu  pMcrlor  (O.Y, 
tonlcDlns  donalls) ;  Fl.,  funlrulux  InU'rallH:  /V„  (unlruliu  anterior  |0.Y..  lun.  TeDlratln);  F.m.r 
flMon  HMdiana  anterior  (O.V..  Ha.  mud.  venlrallnk ;  G.tp..  ganglion  nplnalc;  K.'t.,  radix  poiij^rlor  aen 
i^natls  (O.Y.,  rad.  doiMllJi) ;  R.r..  nwlli  anterior  (O.Y,.  Tetitrsllii)  nvrvl  splnulbi  (O.Y.,  rad.  rcntralii) 
Sid.,  nilciulatcraUiipoalerlor  (O.Y.,  lulc.  lat.  doniallii) ;  S.!.v.,  nilciu  lateralis  anterior  (O.V.,inile.  lai. 
nrntnll*) ;  8.Ld..  nilciu  Inleimediiia  poaterior  |0.Y.,  *ulc.  Inlcimcd.  domlin) ;  S.m.il.,  nilcuii  medlanua 
poalcrjor  (O.Y.,  lUlc.  med.  domlli.) 

«ed.— Peripheral  Bcnnory  neuronHi  The  rell-bodlcii,  1,  are  uliualcd  In  Ihe  spinal  ganglion.  The 
prrlphenU  procenn  ealcr  the  p«riplier»l  nerves,  the  central  aiono  pant  by  waj-  o(  the  radU  posterior 
Into  the  fQnlcnlut  eunealiu  of  eai^h  sldi;.  There  eaeh  aiune  UFurcates  Into  an  aacendlng  and  a 
dCBCendlng  limb,  giving  off  aim  collatctalii  to  the  gray  aubstanre. 

Stw.— Lower  motor  neurone*.  The  eell-bodlea.  1.  are  idlualed  in  the  columnae  anterlorea.  Thcf 
nod  theli  azonea  by  way  o[  the  anlorior  roolii  Into  thcj  peripheral  nen«. 

The  nenra]  mechanlum  believed  to  form  tho  basis  of  the  limplcat  reflex  arc  ii  Illustrated  In  the 


(c)  Posterior  column  of  gray  matter  (colitmnapo9(mor)  (O.  T.  posterior 
horn), 
{ea)  Neck  of  posterior  column  (cervix  columttae  potterioris), 
(cb)  Apex  of  posterior  coliunn  (apex  columnae  posteriori*). 
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(be)  Superficial  anterolateral  fasciculus  {fasciculus  anterolateralis 

superficialis  [Gowersi])  (0.  T.  Gowers's  tract). 
(hd)  Proper    lateral    fasciculus     {fasciculus    lateralis    proprius 
[Flechsigi])    (0.  T.  lateral  ground-bundle), 
(c)  In  the  posterior  funiculus  {funiculus  posterior) : 

{ca)  Slender  fasciculus  {fasciculus  gracilis  [Golli])  (0.  T.  column 

or  tract  of  Goll). 
{cb)  Wedge-shaped  fasciculus   {fasciculus  cuneatus   [Burdachi]) 
(0.  T.  column  or  tract  of  Burdach). 
{d)  Anterior  white  commissure  {commissura  anterior  alba). 


FACE. 

Surface  Anatomy. 

The  general  features  of  the  surface  have  already  been  exam- 
ined. The  student  will  do  well  at  this  time  to  make  especial 
drawings  of  the  external  appearance  of  the  eye  and  mouth- 
opening. 

The  Eye. 

Indicate  the  eyebrow  {supercilium)  y  with  the  hairs  {super- 
cUia).  Examine  the  lids  (palpebrae),  closed  and  open.  After 
noting  the  appearance  of  the  anterior  surface  {fades  anterior 
palpebrarum)  y  evert  each  lid  and  view  the  posterior  surface 
{fades  posterior  palpebrarum).  The  slit  between  is  called  the 
palpebral  fissure  {rima  palpebrarum).  At  the  junction  of  the 
two  lids  are  situated  the  medial  and  lateral  palpebral  commis- 
sures {commissurae  palpebrarum  lateralis  et  medialis)  (0.  T. 
external  and  internal  canthi).  These  are  at  the  lateral  and 
medial  angles  of  the  eye  {anguli  oculi  lateralis  et  medialis). 
Observe  that  the  edge  of  each  lid  has  two  margins  {limbus  palpe- 
bralis  anterior, — posterior).  What  is  the  relation  of  the  eye- 
lashes {dlia)  and  of  the  openings  of  the  Meibomian  follicles 
{glandulae  tarsales  [Meibomi^)  to  these  margins?  Trace  the 
continuity  of  the  palpebral  conjunctiva  {tunica  conjunctiva 
palpebrarum)  with  the  bulbar  conjunctiva  {tunica  conjunctiva 
hulbi).  Note  the  recesses  in  the  region  where  the  palpebral  con- 
junctiva is  reflected  upon  the  eyeball;  these  are  the  superior 
and  inferior  fomices  {fornix  conjunctivae  superior, — inferior). 
Observe  the  triangular  space  {lacus  lacrimalis)  at  the  medial 
extremity  of  the  rima  palpebrarum ;  in  its  centre  is  a  reddish 
flesh-like  mass,  the  lacrimal  caruncle  (caruncula  lacrimalis). 
Observe  the  small  vertical  semilunar  fold  of  conjunctiva  {plica 
semilunaris  conjunctivae)  just  lateral  from  the  caruncle.    It  cor- 
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responds  to  the  third  eyelid,  or  membrana  nictitans,  of  lower 
animals.  The  stream  {rivus  lacrimalis)  of  tears  (lacrimae)  run- 
ning over  the  conjmictiva  passes  to  the  medial  angle  of  the  eye. 
At  the  point  on  each  lid  where  the  eyelashes  cease  is  a  small 
eminence,  the  lacrimal  papilla  {papilla  lacrimalis).  These 
eminences  are  perforated,  the  openings  looking  like  two  minute 
black  dots  (puncta  lacrimalia).  The  openings  lead  into  small 
canals,  lacrimal  ducts  {ductus  lacrimales).  Pass  a  fine  bristle 
into  each.    The  lacrimal  apparatus  will  be  further  studied  later. 

The  Mouth-opening. 

Note  that  it  is  bounded  by  the  two  lips  {labia  oris)y  one  supe- 
rior {labium  superius),  one  inferior  {labium  inferius).  At  the 
junction  of  the  lips  at  the  two  angles  of  the  mouth  {anguli  oris) 
are  the  commissures  of  the  lips  {commissurae  labiorum).  The 
slit  between  the  lips  is  called  the  rima  oris.  Note  the  curious 
transition  between  skin  and  mucous  membrane  in  the  lip. 

Skin  and  Superficial  Fascia. 

Observe  the  thinness  and  fineness  of  the  skin  of  the  face. 
Compare  its  mobility  with  that  of  other  parts.  Which  portions 
are  most  firmly  attached  to  subjacent  structures!  Are  any 
comedones  visible?  Note  the  distribution  of  tlie  hairs  of  the 
beard  {barba).  Observe  the  long,  rather  stiff  hairs  at  the  nose 
openings  {vibrissae).  Through  the  skin  feel  the  external  maxil- 
lary artery  where  it  passes  over  the  margin  of  the  mandible. 
Distend  the  cheeks  and  lips  with  moist  cotton  and  stitch  the 
margins  of  the  lips  together  with  a  fine  needle. 

Make  an  incision  through  the  anterior  median  line  and  re- 
move the  skin  of  the  face,  taking  no  fat  with  it.  Avoid  injury  to 
the  upper  part  of  the  platysma,  the  M.  risorius,  and  the  struct- 
ures of  the  eyelids.  After  the  platysma  has  been  carefully 
studied,  it  may  be  removed. 

Cutaneous  Muscles  of  Face.     (Vide  Fig.  104.) 

Note  that  the  majority  of  the  muscles  of  the  face  and  scalp 
have  attachments  to  the  skin;  indeed,  these  muscles  have  been 
derived  by  progressive  differentiation  of  a  primitive  cervico- 
facial cutaneous  muscle ;  all  of  them  are  innervated  by  branches 
of  the  N.  facialis,  which  is  the  nerve  of  the  liyoid  arch.  Observe 
the  tendency  to  a  grouping  around  various  orifices,  the  muscles 
acting  as  dilators  or  constrictors  of  these  orifices.  What  part 
do  these  muscles  play  in  facial  expression? 
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(baa)  Medial  palpebral  ligament  (ligamentum  palpe- 

brale  mediale), 
(hah)  Lateral  palpebral  raphe  (raphe  palpehralis  lat- 
eralis), 
(bb)  Orbital  part  (pars  orbitalis). 
(be)  Lacrimal  part  (pars  lacrimalis  [Homeri]). 
(c)  Corrugator  muscle  (Jlf.  corrugator). 

Note  the  relation  of  the  muscle  to  physical  or  mental  effort. 

Muscles  of  the  nose. 
Dilators. 

(a)  Transverse  part  of  nasal  muscle  (pars  transversa  M.  fMsalis), 

Note  the  origin  on  the  back  of  the  nose  and  insertion  into 
skin  of  nasolabial  groove — not  jugulum  alveolare  of  upper 
canine  tooth.    It  is  called  the  ''  muscle  of  sensuality." 

(b)  Dilator  muscle  of  nose  (M.  dilator  naris). 

(c)  Angular  head  of  quadrate  muscle  of  upper  lip  (caput  angulare 

M,  quadrati  labii  superioris)  (0.  T.  superficial  elevator  of  lip). 

(d)  Infraorbital  head  of  quadrate  muscle  of  upper  lip  (caput  infra- 

orbit,  M,  quadrat,  labii  superioris)    (0.  T.  deep  elevator  of 
upper  lip). 
Constrictors, 

(a)  Alar  part  of  nasal  muscle  (pars  alaris  M,  nasalis)    (0.  T.  de- 

pressor alae  nasi). 

(b)  Depressor  muscle  of  septum  (M,  depressor  septi). 

(c)  Triangular  muscle  of  nose  (M,  triangularis  nasi). 

Muscles  of  the  lips. 
Dilators  of  mouth. 
Group  1. 

(a)  Muscle  of  laughing  (M,  risorius), 

(b)  Zygomatic  muscle  (M,  zygomaticus)  (muscle  of  grimace). 
Group  2. 

(e)  Quadrate  muscle  of  upper  lip  (M,  quadratic  labii  superioris). 

(ca)  Zygomatic  head  (caput  zygomaticum)  (0,  T.  zygomati- 

cus minor). 

(cb)  Infraorbital  head  (caput  infraorbitale)  (0,  T.  levator 

labii  superioris). 

(cc)  Angular  head  (caput  angulare)   (0,  T.  superficial  ele- 

vator of  lip,  or  levator  labii  superioris  alaeque  nasi). 
Group  3. 

(d)  Canine  muscle  (M.  caninus)    (muscle  of  menacing  hate)    (0. 

T.  levator  anguli  oris). 

(e)  Triangular  muscle  of  mouth  (M.  triangularis  oris)  (muscle  of 

sadness)  (0.  T.  depressor  anguli  oris). 
Group  4. 

(f)  Quadrate  muscle  of  lower  lip  (M.  quadratus  labii  inferioris) 

(0.  T.  depressor  labii  inferioris). 

(g)  Chin  muscle  (M.  mentalis)   (muscle  of  hesitation,  doubt,  dis- 

dain, disgust). 
Group  5. 

(h)  Cheek  muscle  (M.  buccinator)   (muscle  of  suckling;   trumpet- 
blower's  or  glass-blower's  muscle). 
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{ha)  Buccopharyngeal  fascia  (fascia  buccopharyngea) . 

In  cleaning  this  muscle  avoid  injury  to  the  motor 
branch  from  the  N.  facialis  and  the  sensory  buc- 
cinator nerve  from  the  N.  trigeminus. 

Constrictors  of  mouth, 

(a)  Orbicular  muscle  of  mouth  (M.  orbicularis  oris). 

As  a  muscle  of  vegetable  life  it  closes  the  mouth  to  hinder 
exit  of  saliva  and  food,  prevents  entrance  of  foreign  bodies, 
is  prehensile  in  taking  food  and  liquid,  and  is  active  in  suction 
and  mastication;  as  a  muscle  of  relational  life  it  closes  lips 
partly  or  completely  in  physical  effort,  in  articulation  of  words, 
whistling,  playing  musical  instruments,  kissing,  etc. 

Note  the  division  into  a  pars  externa  and  a  pars  interna. 
The  latter  is  unaffected  in  cerebral  hemiplegia,  and  the  patient 
can  still  close  the  mouth,  whistle,  and  speak.  Both  are  affected 
in  glosso-labio-laryngeal  paralysis,  and  the  patient  can  no 
longer  whistle,  retain  saliva,  or  pronounce  the  letters  o  and  u. 
(6)  Compressor  muscle  of  lips  (M.  compressor  labiorum  [Kleinii]) 
(0.  T.  rectus  labii  of  Aeby). 

(c)  Incisive  muscle  of  upper  lip  (M.  incisivus  labii  superioris). 

(d)  Incisive  muscle  of  lower  lip  (M.  incisivus  labii  inferioris). 

The  incisive  muscles  act  along  with  the  M.  orbicularis  oris  in 
pointing  the  mouth:  they  are  sometimes  called  the  ''muscles 
of  pouting." 

References. 

1.  On  the  origin  of  the  facial  muscles : 

Gtegenbaur,  C,  Lehrbuch  der  Anatomic  des  Menschen. 
Ruge,  Untersuchungen  iiber  die  Qesichtsmuskulatur  der  Primaten, 
Leipzig,  1887. 

2.  On  the  muscles  as  agents  of  expression : 

Bell,  C,  Anatomy  and  Physiology  of  Expression,  1844. 
Duchenne  (of  Boulogne),  Mecanisme  de  la  physionomie  humaine, 

1852. 
Darwin,  C,  Expression  of  Emotions  in  Man  and  Animals. 

Region  of  Parotid  Gland. 

In  the  study  of  the  deep  cervical  fascia  the  parotideomasse- 
teric  fascia  {fascia  par otideomasset erica)  has  been  observed 
passing  upward  to  become  attached  to  the  zygoma.  On  its  sur- 
face the  ramus  anterior  of  the  N.  auricularis  magnus  was  noted. 
The  fascia  is  to  be  very  carefully  removed  and  the  parotid  gland 
defined. 

Observe  the  exact  position  and  relations  of  the  parotid  gland 
{glandula  parotis).  Find  its  excretory  duct  {ductus  parotideus 
[Stenonis] )  and  follow  it  throughout  its  course.  Cut  into  it  and 
pass  a  probe  through  into  the  mouth.  Note  the  position  of  the 
oral  termination  of  the  duct.  In  relation  to  the  upper  border  of 
the  dticty  note  the  accessory  parotid  gland  {Gl.  parotis  accesso- 
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ria)  (0.  T.  socia  parotidis).  Follow  the  retromandibular  proc- 
ess of  the  gland  (processus  retromandibularis)  in  behind  the 
mandible.  How  is  the  pocket  in  which  the  parotid  gland  is  con- 
tained separated  from  that  in  which  the  submaxillary  gland  is 
situated!  Pick  away  the  parotid  gland  bit  by  bit,  in  order  to 
study  the  blood-vessels  and  nerves  of  the  region,  many  of  which 
pass  directly  through  the  gland-substance. 


Superficial  Blood-vessels  and  Nerves  of  Face.     (Vide  Figs.  87,  Sya, 
and  105.) 

Arteriea, 

(a)  External  carotid  (A,  carotis  externa), 

(aa)  Superficial  temporal  {A,  temporalis  super ficialis) , 
{aaa)  Parotid  rami  (rami  parotidei). 

(aab)  Transverse  artery  of  face  (A,  transversa  faciei), 

(aac)  Anterior  auricular  rami   (rami  auriculares  ante- 

riores), 

(aad)  Middle  temporal  artery  (A,  temporalis  media). 

(aae)  Zygomatico-orbital    artery    (A.    zygomatico-orbi- 

talis). 
The  terminal  rami  have  already  been  studied  in  the 
dissection  of  the  scalp. 
(ah)  Internal  maxillary  artery  (A.  maxillaris  interna). 

Its  branches  cannot  yet  be  seen. 
(ac)  External  maxillary  artery  (A,  maxillaris  externa)    (0.  T. 

facial  artei-y). 

(aca)  Inferior  labial  (A.  labialis  inferior). 

(acb)  Superior  labial  (A.  labialis  superior), 
(ace)  Angrular  artery  (A.  angularis). 

Veins.    (Cf.  Spaltehok,  Figs.  487,  488.) 

(a)  Posterior  facial  vein  (V.  facialis  posterior), 

(aa)  Superficial  temporal  vein  (V.  temporalis  superflcialis) , 

(ab)  Middle  temporal  vein  (V.  temporalis  media). 

(ac)  Anterior  auricular  veins  (Vv.  auriculares  anteriores), 

(ad)  Posterior  parotid  veins  (Vv.  parotideae  posteriores) . 

(ae)  Transverse  vein  of  face  (V.  transversa  faciei), 

(b)  Anterior  facial  vein  (V.  facialis  anterior). 

(ba)  Angular  vein  (V.  angularis). 

(baa)  Frontal  vein   (V.  frontalis), 

(bab)  Supraorbital  vein  (V.  supraorbitalis) , 

(bac)  Nasofrontal  vein  (F.  naso frontalis) . 

(bad)  External  nasal  veins  (Vv.  nasales  extemae), 

(bae)  Veins  of  the  lips  (Vv.  labiales  superior  et  infe- 

rior) . 

(baf)  Anterior    parotid    veins    (Vv.    parotideae    ante- 

riores). 

(bag)  Masseteric  veins  (Vv.  massetericae) . 

Nerves,    Cut  away  free  projecting  part  of  processus  mastoideus,  with  saw 
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first  and  chisel  afterwards.    Do  not  injure  N.  auricularis  poste- 
rior. 

(a)  Anterior  ramus   of  N.   auricularis   magnus    (ramus   anterior  N. 

auricularis  magni), 

(b)  Branches  of  facial  nerve  (N,  facialis),     (Vide  Fig.  105.) 

{ha)  Parotid  plexus  {plexus  parotideus), 
{bb)  Temporal  rami  {rami  temporales), 
{be)  Zygomatic  rami  {rami  zygomatici). 
{bd)  Buccal  rami  {rami  buccales), 

{be)  Ramus  of  margin  of  jaw  {ramus  marginalis  mandibulae). 
Examine  also — 

{bf)  Digastric  ramus  {R.  digastricus) . 

{bfa)  Stylohyoid  ramus  {R,  stylohyoideus) . 

{bfb)  Ramus  anastomosing  with  glossopharyngeal  nerve 
{ramus  ancistomoticus  cum  N,  glossopharyngeo) . 

(c)  Branches  of  trigeminal  nerve  {N.  trigeminus), 

{ca)  Branches  of  ophthalmic  nerve  {N,  ophthalmicus), 
{caa)  Branches  of  frontal  nerve  {N,  frontalis). 

{caaa)  Supraorbital  nerve  {N.  suprttorbitdlis) . 
{caab)  Frontal  ramus  {ramus  frontalis), 
{caac)  Supratrochlear   nerve    {N.   supratroch- 
learis), 
(cab)  Branches  of  nasociliary  nerve  {N,  nasociliaris) , 

{caba)  One  of  anterior  nasal  rami  {rami  na- 

sales  anteriores). 
{cabaa)  External  nasal  ramus  (ramii^ 
n€isalis  extemus), 
{cac)  Branches  of  infratrochlear  nerve  {N.  infratroch- 

learis). 
{caca)  Superior  palpebral  ramus  {ramus  palpe- 

bralis  superior), 
{cacb)  Inferior  palpebral  ramus  {ramus  ptUpe- 
bralis  inferior), 
{cb)  Branches  of  the  maxillary  nerve   {N.  maocillaris)    (0.  T. 

superior  maxillary). 
{cba)  Branches  of  zygomatic  nerve  {N,  eygomaticus) , 

{cbaa)  Zygomaticotemporal  ramus   {ramus  zy- 

gomaticotemporalis) , 
{cbab)  Zygomaticofacial   ramus    {ramus  zygo^ 
matico  facialis) , 
{ebb)  Branches  of  infraorbital  nerve  {N.  infraorbitalis) . 
{cbba)  Inferior  palpebral  rami    {rami  palpe- 

brales  inferiores), 
{cbbb)  External  nasal  rami   {rami  nasales  ex- 

terni). 
{cbbc)  Superior  labial  rami  {rami  labiales  supe- 
riores), 
{cc)  Branches  of  the  mandibular  nerve  {N,  mandibularis)  (0.  T. 

inferior  maxillary). 
{cca)  Branch  of  masticatory  nerve  {N,  masticatoritis) . 
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(ccaa)  Buccinator  nerve  {N,  buccinatorius)  (0. 
T.  long  buccal). 
(cch)  Auriculotemporal  nerve  {N,  auriculotemporalis) , 

(ccba)  Parotid  rami  (rami  parotidei). 

(ccbb)  Anastomotic    branch    of    facial    nerve 

(ramus    arMstomoiicus    cum    N.    fa- 
^  cialis). 

(ccbc)  Anterior  auricular  nerves  (Nn,  auricu- 

lares  anteriores), 

(ccbd)  Superficial   temporal   rami    (rami  tern- 

poralea  superficiales) , 
(ccc)  Mental  nerve  (N,  mentalis). 

(ccca)  Mental  rami  (rami  mentales), 

(cccb)  Inferior  labial  rami  (rami  labialea  infe- 

riorea). 

Eyelids.    (Figs.  io6  and  107.) 

Dissect  up  the  M.  orbicularis  palpebrarum  in  its  entirety 
and  reflect  it  medialward,  avoiding  injury  to  the  underlying 
vessels  and  nerves.    Study — 

(a)  Orbital  septum  (septum  orbitale)  (0.  T.  palpebral  ligaments).    Note 

its  attachments. 

(b)  Tarsi. 

(ba)  Upper  tarsus  (tarsus  superior), 

(bb)  Lower  tarsus  (tarsus  inferior). 

How  do  these  differ  t 

(c)  Tarsal  glands    (glandulae  tarsales   [Meibomi])    (0.   T.   Meibomian 

glands). 

Compare  those  of  the  upper  with  those  of  the  lower  lid.  Exam- 
ine the  orifices  with  a  hand  lens  along  the  limbi  palpebrales  poste- 
riores.  Squeeze  the  lid  between  the  thumb  and  finger,  so  as  to 
express  some  of  the  greasy  secretion  (sebum  palpebrale), 

(d)  Lateral  palpebral  raphe  (raphe  pdlpebralis  lateralis)  (0.  T.  external 

tarsal  ligament). 
Examine  its  attachments  to  the  os  zygomaticum  and  to  the  tarsi. 

(e)  Medial  palpebral  ligament  (ligamentum  palpebrals  mediale)   (0.  T. 

internal  tarsal  ligament). 

Examine  its  attachments  to  the  maxil}a  and  to  the  tarsL 
(/)  Nerves  and  blood-vessels  of  the  lids. 

These  have  been  enumerated  above  in  connection  with  the  arteries, 
veins,  and  nerves  of  the  face. 
(g)  Tendon  of  insertion  of  the  M.  levator  palpebrae  superioris.  This  can 
be  exposed  by  cutting  transversely  through  the  upper  part  of  the 
septum  orbitale  close  to  the  bone  and  reflecting  it  downward 
towards  the  tarsus  superior. 

Lacrimal  Apparatus  (Apparatus  lacrimalis). 

Dissect  out  the  upper  and  lower  lacrimal  glands  {glandula 
lacrimalis  superior, — inferior).     Are   any  accessory  lacrimal 
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glands  {Gl.  lacrimales  accessoriae)  presentt  Underneath  the 
gland  find  the  minute  excretory  duets  {ductuU  excretorii  Gl. 
lacrimalis).  About  how  many  are  there  I  Where  do  they  openf 
Reflect  tlie  iigamentum  palpebrale  mediaie  and  expose  the 
ampulla  ductus  lacrimalis  and  the  lacrimal  sac  (saccus  lacri- 
malis). Note  its  summit  (fornix  sacci  lacrimalis)  and  the  duct 
leading  from  it  down  into  the  nose  (ductus  nasolacrimalis) . 
(Fig.  108.) 

Fig.  108. 

Ilildlliu.'  larriliuliil  with 


Divide  the  lids  vertically  through  the  middle  and  turn  the 
medial  halves  of  the  lids  upward  and  downward  respectively. 
3)issect  away  the  conjunctiva  at  the  medial  angle  of  the  eye  and 
expose  the  superior  tarsal  muscle  (M.  tarsalis  superior)  and  the 
inferior  tarsal  muscle  (M.  tarsalis  inferior)  (O.  T.  tensor  tarsi). 
Note  the  relation  of  the  saccus  lacrimalis  to  the  tarsal  muscles 
on  one  hand  and  to  the  medial  palpebral  ligament  on  the  other. 
Wliat  is  the  action  of  the  tarsal  niusclesT 

Nose. 

At  this  stage  the  nasal  bones  (ossa  nasalia)  and  cartilages 
(cartilagiiu'n  nasi)  may  be  conveniently  examined.  Dissect  out 
and  study  the  following: 

(a)  Lateral  cartilage  nf  none  {rartilago  ttaai  lateralit). 

{b)   Cartilage  of  Mplum  i>f  ihhm!  [cartilago  gepti  nasi)  (anterior  mat^n). 
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(c)  Larger  alar  cartilage  [cartilago  ataris  major), 

{ca)  Lateral  cms  (crue  laterale). 

icb)  Medial  cms  (crus  mediate). 
{d)  Lesser  alar  cartilages  (carlilagints  alarea  minores). 

Are  any  sesamoid  cartilages  presenti 

External  Ear,  or  Auricle.    (Fig.  109.) 

Though  the  auricle  {auricula)  (0.  T.  pinna)  belongs  to  the 
cranium  rather  than  to  the  face,  it  can  be  most  conveniently 
dissected  at  this  stage. 

Pig.  109. 
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Make  a  careful  drawing  first  of  the  lateral  surface,  then  of 
the  medial  surface.    Indicate — 

On  the  lateral  surface — 

(a)  Lobule  of  auricle  {lobulus  auriculae). 

(b)  Tragus  (Iragtui). 

(ba)  Hairs  of  tragus  (tragi). 

(c)  Cartilage  of  antitragus  {anlilragus). 
{d)  Intertragic  notch  (incisura  inierlragica) . 

(e)  Anterior  notch  (incisura  anterior). 

(f)  Concha  of  auricle  (concha  auriculae). 

(fa)  Cymhaof  concha  (cymbo  concAoe)  ("boat  of  the  concha"). 

(fb)  Cavity  of  concha  (cavum  conchae). 

(g)  Coil  (helix). 

(ga)  Crus  of  coil  (crus  helicis). 
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{gb)  Spine  of  coil  (spina  helicia). 

(gc)  Tail  of  coil  {caudahelicis), 
(h)  Anthelix  (anthelix). 

(ha)  Crura  of  anthelix  {crura  mthelicii). 
(i)  Triangular  foBsa  (fasaa  Iriangularie). 

(j)  Tubercle  of  auricle  (tuberculum  auriculae  [Darwini]),  if  present. 
On  the  medial  ntrfaee — 

(a)  FoBsa  of  anthelix  (fosMa  anthelicia). 

(b)  Eminence  of  concha  (eminenlia  conchae). 

(c)  Eminence  of  scapha  (eminenlia  gcaphae). 

(d)  Eminence  of  triangular  fossa  (eminentia  fossae  trianguiaris). 

Remove  the  skin  from  the  whole  auricle,  taking  care  not  to 
injure  the  minute  muscles  and  ligaments  beneath.  Isolate  the 
latter. 

Fig.  110. 

M.  •urtculnris  jHjaWrlnr 


>r  iprolUDdui) 

miwcln  on  the  in«di«l  lurtace  at  Ihe  eartilege  o(  the  oir.    Left  wr.    (Aller  Tuldt,  Ami,  AOm, 
WIen,  1M3.  3  Aufl.,  p.  921,  Fl«.  1413.) 

Muscles. 

(o)   Larger  muscle  of  helix  [St.  helicts  major). 
(6)  Smaller  muscle  of  belix  (M.  helicis  minor). 

(c)  Muscle  of  tragus  (3f.  tragicua). 

(d)  Pyramidal  muscle  of  ear  (Jlf.  pyramidalia  awricviae  [Jvngi]). 
(«)  MuBoIe  of  antitraguB  (if.  antilragictu). 

if)  Transverse  muscle  of  ear  (Jlf.  tratuverBUS  auriculae). 
(g)  Oblique  muscle  of  auricle  (M.  obliquus  auriculae). 
(A)  Muscle  of  notch  of  helix  {3d.  incisurae  helicis  [Santorini]) . 
Ligament  g. 

(a)  Auricular  ligaments  (ligamenta  auricularia  [VaUahae]). 

(aa)  Anterior  auricular  (Lig.  auriculare  tmteritu). 

lab)  Superior  auricular  (Lig.  auriculare  superius). 

{ac)  Posterior  aoricular  (Lig.  auriculare  posterius). 
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Cut  the  auricle  off  close  to  the  skull ;  macerate  the  cartilages 
and  scrajje  clean. 

Study  the  following: 

(a)  Isthmus  of  cartilage  of  ear  (isthmus  cartilaginis  auris). 

(b)  Terminal  notch  of  ear  (incisura  terminalis  auris), 

(c)  Antitragohelicine  fissure  (fissura  antiiragohelicina) . 

(d)  Transverse  anthelicine  groove  (sulcus  anihelicis  transversus). 

(e)  Groove  of  sulcus  of  crus  (sulcus  cruris  helicis). 


TEMPORAL  REGION   AND   RETROMANDIBULAR 

FOSSA. 

Clean  away  the  superficial  fascia  and  expose  the  deep  fascia 
above  the  zygomatic  process.  Preserve  the  arteries,  veins,  and 
nerves  on  its  surface,  and  watch  especially  for  blood-vessels  and 
nerves  perforating  the  fascia. 

Temporal  Fascia. 

The  temporal  fascia  {fascia  temporalis)  should  now  be 
studied.  What  are  its  attachments?  Demonstrate  the  two  lay- 
ers below.  What  structures  perforate  the  fascia?  Trace  the 
I)eripheral  distribution  of  the  following: 

(a)  Zj'gomalicotemporal  ramus  of  facial  nerve   (ramus  zygomaticoiem- 

poralis  N,  facialis)  (O.  T.  temporal  branch  of  temporomalar) . 

(b)  Temporal  rami  of  facial  nerve  (rami  temporales  N,  facialis), 

(c)  Zygomaticofacial  ramus  of  zygomatic  nei've    (ramus  sygomaiico fa- 

cialis N.  zygomatici). 

Follow  the  middle  temporal  artery  {A.  temporalis  media) 
from  its  origin  from  the  A.  temporalis  superficialis  to  the  point 
where  it  pierces  the  fascia. 

Masseter  Muscle. 

The  masseter  muscle  {M.  masseter)  may  now  be  dissected 
out.  Divide  the  X.  facialis  below  the  ear  and  throw  it  forward. 
If  the  other  structures  su])erfieial  to  the  Al.  masseter  impede  the 
dissection,  they  may  also  be  reflected.  Study  the  form,  jjosition, 
origin,  and  insertion  of  the  muscle.  Cut  through  the  fascia  tem- 
poralis just  above  the  processus  zygomaticus  and  reflect  it 
upward,  saving  the  vessels  and  nerves  which  Y)ass  through  it. 
Cut  through  the  bony  arch  of  the  zygoma  in  front  of  and  behind 
the  origin  of  the  M.  masseter.  The  anterior  saw-cut  must  be 
obliquely  made.     Throw  the  bony  arch  with  the  M.  masseter 
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lateralward  and  downward  and  find  the  artery  {A.  masseterica) 
and  nerve  {N.  massetericus,  V.  3)  passing  through  the  incisura 
mandihulae  (O.  T.  sigmoid  notch)  to  it.  Cut  through  these 
after  they  have  been  cleaned  and  studied,  but  do  not  detach  the 
M.  masseter  from  its  insertion. 

Temporal  Muscle. 

The  temporal  muscle  (M.  temporalis)  may  now  be  examined. 
How  are  the  fibres  arranged  f  Saw  nearly  through  the  coronoid 
process  of  the  mandible,  making  the  cut  pass  obliquely  from  the 
middle  of  the  incisura  mandibulae  downward  and  forward  to  the 
junction  of  the  ramus  with  the  basis  mandibulae.  Complete  the 
division  with  fine  forceps.  Avoid  injury  to  the  N.  buccinatorius. 
Reflect  the  processus  coronoideus  with  the  attached  M.  tempo- 
ralis upward  and  separate  the  muscle  from  the  bone.  Study  the 
anterior  and  posterior  deep  temporal  nerves  {N.  temporalis 
profundus  anterior — posterior)  and  arteries  {A.  temporalis 
profunda  anterior — posterior) ;  follow  the  distribution  of  the 
A.  temporalis  media ;  find  the  point  of  exit  of  the  ramus  zygo- 
maticotemporalis  N.  zygomatici  (0.  T.  temporal  branch  of  tem- 
poromalar). 

Pterygoid  Region. 

Make  a  cut  through  the  neck  of  the  condyloid  process  of  the 
mandible  and  another  transversely  through  the  ramus  man- 
dibulae just  above  the  level  of  the  mandibular  foramen  (0.  T. 
inferior  dental  foramen).  Begin  the  cuts  with  the  saw  and 
complete  with  bone-forceps.  Remove  the  incised  portion  of  the 
ramus  and  dissect  away  the  fat  and  areolar  tissue,  so  as  com- 
pletely to  expose  the  pterygoid  muscles  and  the  pterygoman- 
dibular raphe  (raphe  pterygomandihularis)  of  the  fascia  bucco- 
pharjTigea. 

Examine  carefully  the  following  structures: 

Muscles,     (Spalteholz,  Figs.  294  and  295.) 

(a)  External  pteryg^oid  (M,  pterygoideus  extemus). 
(h)  Internal  pterygoid  (3/.  pterygoideus  mternus), 
(c)  Buccinator  muscle  (M.  buccinator), 

(ca)  Buccopharyngeal  fascia  (fascia  huccopharyngea)  with  its 
raphe  pterygomandihularis. 
Arteries.     (Vide  Spalteholz,  Fig.  439.) 

(a)  Internal  maxillary  (^4.  maxillaris  interna). 
First  portion. 

(aa)  Deep  auricular  (A,  auricularis  profunda). 

(ab)  Anterior  tympanic  (A.  tympanica  anterior). 


2G2     LAHOKATOKY  MANUAL  OF  HUMAN  ANATOMY 

(flc;   ffifcrior  alveolar  (A.  alveolaris  inferior)    (0.  T.  inferior 

dtmtal). 
(oca)  Mylohyoid  ramuB  (ramus  tnylohyoideus). 
Herond  portion, 

(ad)  Middle  imfnitif^eal  (A,  meningea  media), 

(ada)  AcceHKory  meningeal  ramus  (ram%Ls  meningeus  ac- 
ccHsorius)  (0.  T.  small  meningeal). 
(uf)  MosM'teric  (A,  masseterica) . 

(af)  Posterior  and  anterior  deep  temporal  (Aa,  temporales  pos- 

terior ft  anterior  profundae), 

(ag)  Pteryjfoid  rami  (rami  pterygoidei) . 

(ah)  Huccinator  (A,  buccinatoria)  (0.  T.  buccal). 
(ai)    P(mterit)r  superior  alveolar  (A,  alveolaris  superior  poste- 
rior) (0.  T.  posterior  dental). 
Third  portion. 

It  cannot  be  studied  at  this  stage  of  the  dissection. 

Vrinn, 

Those  are  seldom  well  enough  preserved  to  be  studied  in  the  dissec- 
tion Hutinfactorily.     Atlases  illustrating  the  part  and,  if  possible, 
iiiumnun  preparations  of  special  venous  injections,  should  be  con- 
sulted. 
7'rihutarit's  of  the  posterior  faeial  vein  (V,  facialis  posterior), 
((])  Articular  mandibular  veins  (Vv,  articulares  mandibulares) . 

(b)  Stylonuistoid  vein  (V,  stylomastoidea) . 

(c)  l*tor>*jroid  plexus  (plexus  pterygoideus). 

(ca)  Middle  meninireal  veins  (Vv,  meningeae  mediae), 

(cb)  l>tH»p  temporal  veins  (Vv,  temporales  profundae), 

(cc)  Massi^teric  veins  (Vv,  massetericae), 

(cd)  Inferior  alvei>lar  vein  (V,  alveolaris  inferior)  (0.  T.  in- 

ferior dental). 

(d)  Transverse  vein  of  face  {V,  transversa  faciei). 

Joint  of  Jaw. 

The  jftw-joint  (articulatio  mandihularis)  (0.  T.  temporomax- 
iUnry  artioulntion)  should  now  he  studied.  What  bony  surfaces 
enti^r  into  its  fonnation! 

£xnmine — 

(«)  Joint -eapsule  iiYijk<N/ii  arfu^Hlaris)  (0.  T.  capsular  ligament). 
V6^  Joint -disk  viiVx<0Mv<  <irri\'H/iiri>)    {O,  T.  interarticular  fibroear- 

(^>  T^m|H>romandibuIar   liiniment    ( ligameHtHm   temporomandibu' 

?«rr>  lO.  T.  oxten:ai  lateral  lisramentK 
^^\  S|^henomandibu!ar 'ijiTSi'.v.ont  \^,ioamt'HtMm  sphemomaHdibulare) 

\0.  T,  internal  *aieral  '.ipimer.tV 
|e^  ^lykmwindibu'ar  /.srav.ov.:  « ri.Mwic-iifMiii  stfjlomandibHlare)  (O. 

T*  slj'k«:Axil*arY  liaranieui  ^ . 


{ab)  Masticator  nerve  (N.  miuticatorius). 

{aba)  Masseteric  uen'e  {N.  fttasaelericiu). 
(dfib)  Anterior  and  posterior  deep  temporal  nerves  {Nn. 
temporalea  profundi  anterior  el  po&terior). 

(abc)  Buccinator  nerve  {,N.  buccinatot 

(abd)  External  pterygoid  (N.  pterygoideus  exlemus). 

(abe)  Internal  pterygoid  (W.  pterygoideus  internus). 
ic)  A II riculo temporal  nerve  {N.  auriculotemporalis) . 

(aca)  Ner\-e  of  est«mal  auditory  meatus  {N.  meatus  av 
ditorii  extemi). 
{acaa)   Branth  to  tympanic  membrane  (ru 
membranae  tympani). 
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The  other  branches  have  been  already  studied,  viz. — 
(acb)  Parotid  rami  {rami  parotidei), 
(ace)  Anastomotic  with  the   facial    (rami  anastomotici 
cum  N,  faciali). 

(acd)  Anterior  auricular  (Nn.  auriculares  anteriores). 

(ace)  Superficial  temporal  rami  (rami  temporales  super- 

ficiales), 

(ad)  Lingual  nerve  (N.  lingualis)  (branches  studied  later). 

(ae)  Inferior  alveolar  nerve  (N,  alveolaris  inferior)   (O.  T.  in- 

ferior dental). 
(aea)  Mylohyoid  ner\'e  (AT.  mylohyoideus) , 
Other  branches  studied  later. 
(h)  Chorda  tympani  of  N.  intermedins. 

(c)  Otic  ganglion  (ganglion  oticum).     This  can  be  exposed  now,  but 
can  be  better  studied  later. 

Mandibular  Canal. 

The  mandibular  canal  {canalis  mandihularis)  (O.  T.  inferior 
dental  canal)  is  somewhat  difficult  to  open. 

With  Hey's  saw,  mallet  and  chisel,  and  bone-forceps  remove 
the  outer  compact  layer  of  the  mandible  so  as  to  expose  the  con- 
tents of  the  canal.    Study  the  following: 

(a)  Inferior  alveolar  artery    (A,  alveolaris  inferior)    (0.   T.   inferior 

dental). 

(aa)  Mylohyoid  ramus  (ramus  mylohyoideus)   (not  in  the  canal). 

(ab)  Mental  artei-y  (A,  mentalis). 

(b)  Inferior   alveolar   nerve    (N.    alveolaris    inferior)     (0.    T.    inferior 

dental ) . 

(ba)  Inferior  dental  plexus  (plexus  dentalis  inferior). 

(baa)  Inferior  dental  rami  (rami  dentales  inferiores), 

(bab)  Inferior  gingival  rami  (rami  gingivals  inferiores). 

(bb)  Mylohyoid  nerve  (N.  mylohyoideus)  (not  in  the  canal). 
(be)  Mental  nerve  (N.  mentalis). 

(bca)  Rami  to  chin  (rami  mentales). 

(bcb)  Rami  to  lower  lip  (rami  labiales  inferiores). 


SUBMAXILLARY   REGION. 

Draw  the  tongue  forcibly  forward  and  stitch  the  tip  of  it  to 
the  end  of  the  nose.  Throw  the  head  backward  to  the  full  extent 
and  turn  slightly  to  the  opposite  side. 

Mylohyoid  Muscle  (M.  mylohyoideus)  and  Subjacent  Structures. 

The  structures  which  have  been  dissected,  cut  superficial  to 
this  muscle,  may  now  be  reflected.  Clean  the  muscle.  Study  its 
form,  position,  origin,  insertion,  action,  and  innervation.     Cut 
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To  find  this  dissect  in  the  interval  between  the  N.  lin- 
gualis  and  the  deep  part  of  the  glandula  submazillaris. 
Find— 

(ca)  Branches  communicating  with  the  lingual  nerve  (rami  com- 

municantes  cum  N,  linguali), 

(cb)  Submaxillary  rami  (rami  aubmaxillares) . 
(d)  Glossopharyngeal  nerve  (AT.  glossopharyngetis) . 

How  does  it  behave  as  regards  the  M.  hyoglossusf 
Arteries. 

(a)  Lingual  artery  (A,  lingualia).     (Fig.  113.) 

Veins, 

(a)  Lingual  vein  (F.  lingualis). 

(aa)  Sublingual  vein  (7.  sublingualis). 

(ab)  Companion  veins  to  hypoglossal  nerve    (Vv.  leomMPsa  N. 

hypoglossi) . 

Salivary  Glands. 
*  (a)  Deep  part  of  submaxillary  gland  (glandula  submaxillaris) .  i. 

(aa)  Submaxillary  duct  (ductus  submaxillaris  [TT^oHoUt])^ 

(b)  Sublingual  gland  (glandula  sublingualis). 

(ba)  Larger  sublingual  duct  (ductus  sublingualis  major)  (0.  T. 

duct  of  Bartholin). 

(bb)  Smaller  sublingual  ducts  (ductus  sublinguals  minores)  (0. 

T.  ducts  of  Rivini). 

Hyoglossal  Muscle  (M.  hyoglossus). 

Study  its  form,  position,  origin,  insertion,  action,  and  inner- 
vation. Then  detach  it  from  the  hyoid  bone  and  reflect  it 
upward.    Study  the  structures  beneath.  / 

Arteries. 

(a)  Lingual  (A.  lingualis)  in  its  second  and  third  parts. 

(aa)  Dorsal  rami  of  tongue  (rami  dorsales  linguae). 

(ab)  Sublingual  artery  (A.  sublingualis). 

(ac)  Deep  artery  of  tongue  (A.  profunda  linguae)  (0.  T.  ranine 

artery). 
Veins. 

(a)  Tributaries  of  lingual  vein. 

(aa)  Companion  veins  of  lingual  artery   (Vv.  comites  A.  lin- 
gualis). 

DEEP   DISSECTION   OF   NECK. 

Stylopluuyngeus  Muscle  (M.  stylophar3mgeus).  (Vide  Spalteholz, 
Fig.  531.) 
Remove  the  calvarium;  sponge  the  floor  of  the  skull-cavity 
with  alcohol.  Cut  through  the  venter  posterior  M.  digastrici 
near  its  origin  from  the  incisura  mastoidea  of  the  temporal  bone, 
and  turn  it  forward  and  downward.    At  this  point  observe  the 
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anastomotic  ramus  connecting  the  facial  with  the  glossopharyn- 
geal nerve  {ramus  anastomoticus  cum  N.  glossopharyngeo). 
From  which  branch  of  the  N.  facialis  does  it  come  f  Cut  through 
the  x\.  carotis  externa  at  a  point  just  inferior  to  the  terminal 
bifurcation  into  the  A.  temporalis  superficialis  and  the  A.  maxil- 
laris  interna;  cut  through  also  the  A.  auricularis  posterior  and 
the  A.  occipitalis  at  their  origins  and  turn  the  A.  carotis  externa 
forward  out  of  the  way.  Clean  the  M.  stylopharyngeus,  avoid- 
ing injury  to  the  N.  glossopharyngeus.  Study  the  form,  position, 
origin,  action,  and  innervation  of  the  muscle.  The  insertion  can 
be  seen  best  at  a  later  stage  of  the  dissection. 

Internal  Carotid  Artery  (A.  carotis  interna). 

With  bone-forceps  cut  through  the  base  of  the  processus  sty- 
loideus  and  reflect  it,  with  the  muscles  attached  to  it,  downward 
and  forward.  The  vessels  and  nerves  more  medially  situated 
may  now  be  carefully  dissected  out  of  the  tough  fascia  in  which 
they  lie  and  traced  up  to  the  base  of  the  skull.  Secure  the 
pharyngeal  rami  of  the  N.  vagus  early;  they  will  be  found  on 
the  lateral  surface  of  the  A.  carotis  interna.  Study  with  especial 
care  the  interval  between  the  V.  jugularis  interna  and  the  A. 
carotis  interna  just  beneath  the  base  of  the  skull. 

What  is  the  level  of  origin  of  the  A.  carotis  interna?  How 
does  it  pass  into  the  cranial  cavity?  Study  carefully  the  compli- 
cated relations  of  ats  cervical  portion.  Why  is  its  proximity  to 
the  pharynx  and  palatine  tonsil  emphasized  in  the  text-books! 

Smaller  Arteries  deep  in  the  Neck.     (Vi'de  Spalteholz,  Figs.  441  and 
442.) 

(a)  Ascending  pharyngeal  artery  (A,  pharyngea  itscendens). 

Note  its  relations  to  the  A.  carotis  interna  and  to  the 
pharynx.    Study  the  following  branches: 

(aa)  Pharyngeal  rami  (rami  pharyngei). 

(ab)  Posterior  meningeal  {A,  meningea  posterior), 

(ac)  Inferior  tympanic  {A.  tympanica  inferior). 

(b)  Ascending  palatine  branch  of  external  maxillary    (^l.  palatina  as- 

cendens)  (0.  T.  inferior  palatine). 

(c)  Tonsillar  ramus  of  external  maxillary  (ramus  tonsillaris)  (O.  T.  ton- 

sillitic  artery). 

Internal  Jugular  Vein  (V.  jugularis  interna)  and  its  Tributaries. 

With  what  cerebral  sinus  is  the  internal  jugular  vein  con- 
tinuous? What  are  the  relations  of  the  vein  in  the  jugular  fora- 
men!   Where  is  the  superior  bulb  of  the  jugular  vein  (bulbus 
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venae  jugularis  superior)  situated !  What  is  the  relation  of  this 
vein  to  the  other  structures  contained  within  the  **  vascular 
sheath"  of  the  deep  cervical  fascial  Observe  the  entrance  of 
the  inferior  petrosal  sinus  {sinus  petrosus  inferior)  into  the 
superior  bulb  of  the  vein.  Pass  a  probe  through  tlie  sinus  from 
the  skull  cavity  into  the  bulb.  Find  the  pharyngeal  plexus 
(plexus  pharyngeus)  and  tributary  veins  {Vv,  pharyngeae). 
The  following  tributaries  of  the  internal  jugular  .have  been 
studied  already,  but  they  may  now  be  reviewed  with  advantage: 

(a)  Ungual  vein  (!'.  lingualis), 

(b)  Superior  thyreoid  veins  ( Fr.  thifreoideae  superiores). 

(c)  Common  facial  vein  ( T.  facialia  communis). 

Slit  open  the  internal  jugular  vein  and  observe  the  valve. 
In  what  part  of  the  vein  is  it  situated!  How  many  flaps  are  to 
be  seen? 

Hypoglossal  Nerve  (N.  hypoglossus).     (Vide  Figs.  92  and  112.) 

Divide  the  V.  jugularis  interna  five  centimetres  below  the 
base  of  the  skull  and  turn  the  upper  part  upward  so  as  to  expose 
the  N.  hypoglossus  better  as  it  emerges  from  the  canalis  hypo- 
glossi  (().  T.  <anterior  condyloid  foramen).  Note  the  close  con- 
nection of  the  nerve  with  the  ganglion  nodosum  of  the  N.  vagus. 
At  what  point  does  the  N.  hypoglossus  enter  the  anterior  triangle 
of  the  neckf  Note  its  relation  to  the  A.  occipitalis.  Demon- 
strate, if  possible,  the  branches  of  connnunication  (1)  with  the 
superior  cervical  ganglion  of  the  sympathetic,  (2)  with  the  gan- 
glion nodosum  of  the  N.  vagus,  and  (3)  especially  with  the  Nn. 
cervicales  I.  and  II.  What  is  the  significance  of  the  fibres  to  the 
N.  hypoglossus  from  the  cerv^ical  nerves?  Make  a  list  of  (1)  the 
muscles  sup])lied  by  the  N.  hypoglossus  proper  and  (2)  the  mus- 
cles supplied  by  fibres  of  cervical  nerves  running  in  the  N. 
hypoglossus.  Review  the  branches  of  the  N.  hypoglossus  already 
studied, — viz.,  (1)  ramus  descendens,  (2)  ansa  hypoglossi,  (3) 
ramus  thyreohyoideus,  and  (4)  rami  linguales. 

Accessory  Nerve  (N.  accessorius)  (O.  T.  Spinal  Accessory).     (Vide 
Fig.  92.) 

What  is  its  relation  to  the  N.  vagus  and  N.  glossophar^Tigeus 

in  the  jugular  foramen?    Study — 

. 

(a)  Internal  ramus  {ramus  internus)   (0.  T.  accessoi-y  portion).    Follow 
it  to  wliei-e  it  fuses  with  the  N.  vagus. 
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(6)  External  ramus  (ramus  extemus)  (0.  T.  spinal  portion).  Follow  it 
to  the  sternocleidomastoid  muscle.  Its  peripheral  distribution  has 
been  studied  in  the  neck. 

Vagus  Nerve   (N.  vagus)    (O.   T.   Pneiunogastric   Nerve).     (Vide 
Fig.  92.) 

Study  the  two  ganglia  from  the  cells  of  which  its  constituent 
sensory  fibres  arise : 

(a)  Upper  or  jugular  ganglion  (ganglion  jugulare)   (0.  T.  ganglion-  of 

the  root). 

(b)  Lower  or  knotty  ganglion  (ganglion  nodosum)  (0.  T.  ganglion  of  the 

trunk). 

In  special  dissections  from  the  museum,  with  the  aid  of 
models  and  atlases,  study  the  following: 

(a)  Meningeal  ramus  (ramus  meningeus)  (0.  T.  recurrent  branch). 

(b)  Auricular  ramus  (ramus  auricularis)  (0.  T.  Arnold's  nerve). 

(c)  Anastomotic  ramus  with  glossopharyngeal  nerve  (ramus  anastomoti- 

cus  cum  N.  glossopharyngeo) . 

The  following  branches,  already  examined  in  the  dissection 
of  the  side  of  the  neck,  may  be  conveniently  reviewed : 

(a)  Pharyngeal  rami  (rami  pharyngei), 

(b)  Superior  laryngeal  ner\'e'(Ar.  laryngeus  superior), 

(ba)  External  ramus  (ramus  externus). 

(bb)  Internal  ramus  (ramus  internum), 

(be)  Ramus  anastomosing  with  inferior  laryngeal  nerve  (ramus 
anastomotieus  eum  N.  laryngeo  inferiors), 
(e)  Superior  cardiac  rami  (rami  cardiaci  superiores). 

(d)  Depressor  nerve  (N,  depressor), 

(e)  Recurrent  nerve  (N,  recurrens)  (0.  T.  recurrent  laryngeal). 

The  other  branches  are  studied  when  the  thorax  and  abdomen 
are  dissected. 


Glossopharyngeal  Nerve  (N.  glossopharyngeus).    (Vide  Fig.  112.) 

Examine  its  relations  in  the  jugular  foramen.    Find  the  two 
ganglia  which  give  origin  to  those  of  its  fibres  that  are  sensory : 

(a)  Upper  ganglion  (ganglion  superius)  (0.  T.  jugular  ganglion). 

(b)  Lower  or  petrous  ganglion  (ganglion  petrosum)   (0,  T.  ganglion  of 

Andersch). 

Find  as  many  of  the  branches  of  the  X.  glossopharjTigeus  in 
your  own  dissection  as  you  can  and  supplement  the  study  of  the 
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cadaver  by  that  of  museum  preparations,  models,  and  atlases ; 
include  the  following : 

(a)  Tympanic  nerve  (N.iympanictis)  (0.  T.  Jacobson's  nerve).     (Vide 

Spalteholz,  Fig.  773.) 
(aa)  Tympanic  plexus  (plexus  tympanicus  [Jacobsoni]). 

(aaa)  Superior  caroticotympanic  nerve   (N,   caroticotym- 

panicus  superior), 
(aah)  Inferior  caroticotympanic   nerve    {N.   caroticotym- 

panicus  inferior), 
(aac)  Tubal  ramus  (ramus  tuhae). 

(b)  Ramus  anastomosing  with  the  auricular  branch  of  the  vagus  (ramus 

anasiomoiicus  cum  ramo  auriculari  N.  vagi). 

(c)  Pharyngeal  rami  (rami  pharyngei). 

(d)  Stylopharyngeal  branch  (ramus  stylopharyngeus) . 

(e)  Tonsillar  rami  (rami  tonsillares)  (0.  T.  tonsillitic  branches). 
(/)  Lingual  rami  (rami  linguales)  (0.  T.  terminal  branches). 

Cervical  Part  of  Sympathetic  System  (Pars  cervicalis  S.  sympathici). 

Note  that  the  sympathetic  trunk  {truncus  sympathicus)  in 
the  neck  has  only  three  ganglia  upon  it.    (Fig.  92.) 

(a)  Superior  cervical  ganglion  (ganglion  cervicale  superius). 

What  evidence  is  there  that  it  represents  four  segmental  sympa- 
thetic ganglia? 

(b)  Middle  cervical  ganglion  (ganglion  cervicale  medium). 

Why  does  it  probably  correspond  to  two  primitive  ganglia? 

(c)  Inferior  cervical  ganglion  (ganglion  cervicale  inferius). 

Note  that  it  represents  at  least  two  segmental  ganglia. 

Study  the  exact  level  and  relations  of  each  of  these  ganglia. 
Find  the  rami  communicantes  connecting  them  with  the  Nn. 
cervicales. 

How  much  have  you  made  out  in  your  dissection  of  the  fol- 
lowing : 

(a)  Jugular  nerve  (N.  jugularis). 

(b)  Internal  carotid  nerve  (N.  caroticus  intemus). 

(c)  Internal  carotid  plexus  (plexus  caroticus  intemus). 

(d)  External  carotid  nerves  (Nn.  carotid  extemi). 

(e)  External  carotid  plexus  (plexus  caroticus  extemtis). 

(f)  Superior  thjrreoid  plexus  (plexus  thyreoideus  superior). 

(g)  Lingual  plexus  (plexus  lingualis). 

(h)  External  maxillary  plexus  (plexus  maxillaris  extemus). 

(i)    Sympathetic  root  of  submaxillary  ganglion   (radix  sympathica  gan- 

glii  submaxillaris , . 
(j)  Occipital  plexus  (plexus  occipitalis) . 
(k)  Posterior  auricular  plexus  (plexus  auricularis  posterior). 
(I)    Superficial  temporal  plexus  (plexus  temporalis  superficialis) . 
(m)  Internal  maxillary  plexus  (plexus  maxillaris  intemus). 
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(n)   Common  carotid  plexus  (plexus  caroticus  communis). 

(o)  Laryngopharyngeal  rami  (rami  laryngopharyngei). 

(p)  Ascending  pharyngeal  plexus  (plexus  pharyngeus  ascendens). 

(q)  Superior  cardiac  nerve  (N.  cardiucus  superior), 

(r)  Middle  cardiac  nerve  (N,  carduicus  medius), 

(s)  Subclavian  loop  (ar^sa  suhclavia  [Vieussenii^), 

(t)    Inferior  cardiac  nen-e  (N,  cardiacus  inferior). 

(u)  Subclavian  plexus  (plexus  subclavius), 

(v)  Internal  mammary  plexus  (plexus  mammarius  intemus). 

(w)  Inferior  thyreoid  plexus  (plexus  thyreoideus  inferior). 

(x)  Vertebral  plexus  (plexus  vertebralis) . 

Note  that  all  the  above,  except  (a),  (i),  (o),  (g),  (r),  (5),  (0> 
are  plexuses  about  the  larger  arteries. 

Lateral  Straight  Muscle  of  the  Head  (M.  rectus  capitis  lateralis). 
(Vide  Spalteholz,  Fig.  304.) 

Clean  the  muscle;  find  its  origin  and  its  insertion.  What  is 
its  action?  What  nerve  supplies  it?  Find  the  ramus  anterior  of 
the  first  cervical  nerve.  How  is  it  related  to  the  M.  rectus  capitis 
lateralis?  How  is  the  first  loop  of  the  plexus  cervicalis  formed! 
Divide  the  attaclmient  of  the  M.  rectus  capitis  lateralis  close  to 
the  transverse  process  of  the  atlas  and  turn  the  muscle  upward. 
Sever  the  origin  of  the  M.  obliquus  capitis  superior.  Find  the 
nerve  to  the  M.  rectus  capitis  lateralis  and  follow  it  to  its  origin 
from  the  first  cervical  nerve  {N.  suhoccipitalis) . 


STRUCTUEES   IN   FOSSA   CRANII   MEDIA. 

Removal  of  Dura  Mater. 

(a)  Cut  throup:h  the  dura  niatcr  just  lateral  from  the  openings  through 

which  the  III.,  IV.,  and  V.  nen-es  i)ass,  from  the  processus  cli- 
noideus  anteiior  to  the  apex  pyramidis  (0.  T.  tip  of  petrous  bone). 

(b)  Cut  through  the  dura  mater  from  the  apex  pyramidis  backward  and 

lateral  ward  along  the  line  of  the  sinus  petrosus  superior  as  far  as 
the  sulcus  sigmoidcus. 

(c)  Cut  through  the  dura  from  the  processus  clinoideus  anterior  lateral- 

ward  and  forward  along  the  postenor  margin  of  the  ala  parva  of 
the  sphenoid  bone  to  its  lateral  extremity. 

Lift  the  dura  carefully,  keeping  the  edge  of  the  knife  close 
to  the  membrane,  and  thus  avoid  injury  to  the  nerves  attached 
to  it  beneath. 
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Cavernous  Sinus  (Sinus  cavemosus).    (Vide  Fig.  114.) 

Where  is  it  situated  t  What  are  its  boundaries  T  What  im- 
portant structures  pass  through  itf  Note  the  following  tribu- 
taries : 

(a)  Superior  ophllialmic  vein  {V.  ophthalmica  superior). 

ib)  Inferior  ophthalmic  vein  (F.  ophthalmica  inferior). 

(c)  Splieaoparietal  sinus  (sinua  aphenoparietalis). 

Arteries  of  the  Region. 

(o)  Internal  caroli<1  arteiy  (.1.  caroliii  interna).     How  does  it  enter  the 
cranial  cavity?    Study  its  course. 
{aa)  Ophthalmic  arteiy  (.1.  ophthalmica).     (Vide  Fig.  117.) 


(b)  Middle  meningeal  artery  (A.  meningea  media).    Throu^  what  open- 
ing does  it  enter  the  middle  cranial  fossa?    In  what  portion 
of  your  dissection  did  you  meet  with  the  origin  of  this 
artery?    Find  the  following  branches: 
(6a)  Superficial  petrosal  ramun  (ramus  pelroaus  auperftcialia) . 
(bb)  Superior  tympanic  artety  {A.  tympaitica  superior). 
(e)  Accessory  meningeal   ramus    (ramus  meningeus  acceasoritu)    of   A. 
meningea  media.    Look  for  it  entering  the  skull  through  the  fora- 
men ovale. 

Nerves  of  the  Region. 

(a)  Trigeminal  nerve  (Af.  trigeminus)  (0.  T.  N.  cerebralis  V.). 

Observe  the  exact  position  of  the  larger  portion  [portto 
major)  (sensory)  and  of  the  smaller  portion  (porlio 
minor)  (motor)  and  their  relatione  to  the  semilunar  gan- 
glion (ganglion  semilunare  [Gasseri])  (O.  T.  Oaeserian 
ganglion),  the  cells  of  which  give  origin  to  the  sensory 
fibres  of  the  nen'e  (vide  Fig.  115).  Read  carefully  a  de- 
scription of  the  semilunar  ganglion  in  your  systematic  text- 


DISSECTION   OF   THE   HEAD   AND   NECK  275 

(oca)  Frontal  nerve  (AT.  frontalis), 
(acb)  Lacrimal  nerve  (N,  lacrimalia), 
(ace)  Nasociliary  nerve  (AT.  nasociliaris). 

Through  what  openings  does  the  N.  maxillaris 
leave  the  skull?  Find  the  meningeal  branch  (AT. 
meningeua  (medius)).  Through  what  openings 
does  the  N.  mandibularis  leave  the  skull  ?  Observe 
its  relation  to  the  ramus  meningeus  aecessorius  of 
the  A.  meningea  media. 
(6)  Oculomotor  nerve  (AT.  oculomotorius)  (O.  T.  N.  cerebralis  III.). 

(ba)  Superior  branch  {ramus  superior). 

(bb)  Inferior  branch  (ramus  inferior). 

(c)  Trochlear  nerve  (N.  trochlearis)   (O.  T.  nervus  patheticus;   N.  cere- 

bralis IV.). 

(d)  Abducent  nerve  (N.  abducens)  (0.  T.  N.  cerebralis  VI.). 

(e)  Cavernous  plexus  of  sympathetic  (plexus  cavemosus). 

(f)  Larger  superficial  petrosal  nerve  (N.  petrosus  superficialis  major). 

(g)  Smaller  superficial  petrosal  nerve  (N.  petrosus  superficialis  minor). 


ORBIT. 

Removal  of  Roof  of  Orbit  (Facies  superior  orbitae). 

Chisel  away  the  thick  bone  forming  the  cranial  wall  above 
the  aditus  orbitae,  but  leave  unbroken  the  supraorbital  margin 
{mar go  supraorhitalis) .  Remove  carefully  the  whole  of  the  thin 
roof  of  the  orbit  {paries  superior).  With  bone-forceps  cut  away 
that  part  of  the  ala  parva  of  the  sphenoid  bone  which  forms  the 
superior  orbital  fissure  {fissura  orhitalis  superior)  (0.  T.  sphe- 
noidal fissure).  Cut  away  the  processus  clinoideus  anterior. 
The  .periosteum  of  the  paries  superior  is  now  exposed;  note  its 
continuity  with  the  dura  mater  through  the  superior  orbital 
fissure.  Cut  through  it  sagittally  midway  between  the  lateral 
and  medial  walls  of  the  orbit  and  also  transversely  near  the 
anterior  margin  of  the  paries  superior.  Reflect  the  two  halves 
mediaJward  and  lateralward  respectively.  Grasp  the  front  of 
the  bulbus  oculi  with  forceps,  pull  it  forward,  and  fasten  to  the 
nose  by  means  of  needle  and  thread  passed  through  the  tunica 
conjunctiva  bulbi.    Avoid  perforation  of  the  eyeball  proper. 

Frontal  Nerve  (N.  frontalis). 

Find  it  lying  upon  the  upper  surface  of  the  M,  levator  pal- 
pebrae  superioris.  Clean  it  and  the  upper  surface  of  the  muscle, 
avoiding,  in  front,  the  A.  supraorhitalis.  Study  the  following 
branches  of  the  N.  frontalis : 
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(a)  Supraorbital  iier\-e  (N,  supraorbitalis) . 

(h)   Frontal  ramus  {ramus  frontalis). 

(c)  Supratrochlear  ner\e  (N.  supratrochlearis) . 

The  peripheral  distribution  of  these  nerves  has  already  been 
studied  in  the  dissection  of  the  face. 

Trochlear  Nerve  (N.  trochlearis)  (O.  T.  Patheticu8»  or  Fourth  Cran- 
ial Nerve). 

Carefully  remove  the  fat  along  the  medial  wall  of  the  orbit 
until  the  M.  obliquus  is  found.  On  its  hinder  part  find  the  troch- 
lear nerve.  Notice  the  abundance  of  fat  in  the  orbit  {corpus 
adiposum  orbit ae). 

Lacrimal  Nerve  (N.  lacrimalis). 

Look  for  it  on  the  lateral  wall  of  the  orbit  along  with  the  A. 
lacrimalis  above  the  superior  margin  of  the  M.  rectus  lateralis. 
Besides  the  branches  to  the  lacrimal  gland,  secure  the  anasto- 
motic ramus  to  the  zygomatic  nerve  {ramus  anastomoticu^  cufH 
N.  zygomatico).  The  student  will  recall  having  studied  the  ter- 
minals of  the  N.  lacrimalis  {rami  palpebrales)  in  the  dissection 
of  the  upper  eyelid. 

Elevator  Muscle  of  Upper  Eyelid  (M.  levator  palpebrae  superioris). 

Study  this  muscle  carefully.  On  lifting  it,  the  minute  branch 
of  the  N.  oculomotorius  innervating  it  may  be  seen  approaching 
it  from  the  upper  surface  of  the  M.  rectus  superior. 

Lacrimal  Glands. 

(a)  Superior  lacrimal  gfland  {glandula  lacrimalis  superior). 

(b)  Inferior  lacrimal  gland  (glandula  lacrimalis  inferior). 

(c)  Accessory    lacrimal    glands    [inconstant]    (glandulae    lacrimales    ac- 

cessoriae). 

(d)  Excretory  ductules  (ductuli  ejrcretnrii  [Gl.  lacrimalis]). 

Fascia  of  Eyeball  (Fascia  bulbi  [Tenoni])  (O.  T.  Capsule  of  Tenon). 

Divide  the  N.  frontalis  in  the  middle  of  the  orbit  and  reflect 
the  stumps.  Cut  through  the  M.  levator  superioris  in  the  middle 
and  reflect.  With  the  point  of  a  sharp  narrow-bladed  knife 
make  an  oblique  valvular  opening  into  the  eyeball  at  the  junction 
of  cornea  and  sclera.  Introduce  the  tip  of  a  blow-pipe  and  inflate 
the  eyeball  with  air.  On  withdrawal,  the  valve-like  character 
of  the  opening  prevents  the  escape  of  the  air.     Pick  up  with 
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forceps  tlie  upper  part  of  the  loose  bursa-tike  tissue  (fascia  bulbi 
[Tenoni])  (O.  T.  capsule  of  Tenon)  at  the  back  of  the  eyeball 
and  remove  a  bit  with  scissors.  Through  the  opening  thus  made 
introduce  the  handle  of  the  knife,  and  explore  the  interfascial 
space  (spatinm  inter fasciale  [Tenoni']).  Determine  the  extent 
of  the  apace.  What  is  the  relation  of  the  tendons  of  the  eye- 
muscies  to  the  fascia  bulbif 

Superior  Straight  and  Superior  Oblique  Muscles  of  Eye  (M.  rectus 
superior;   M.  obliquus  superior). 
Establish  the  form,  position,  origin,  insertion,  innervation, 
and  action  of  each.     Examine  carefully  the  pulley  (trochlea) 
through  wliich  the  tendon  of  the  superior  oblique  muscle  runs. 

Fig.  lie. 


optic  Nerve  and  Neighborhood.     (Vide  Fig.  ii6.) 

Cut  through  the  M.  rectus  superior  and  reflect  the  ends. 
Beneath  its  posterior  part  find  the  ramus  superior  of  the  X, 
oculomotorius.  Remove  tlie  fat  over  the  optic  nerve  and  study 
the  following  structures : 

{a)  Opiic  nerve  {N.  oplicus). 

(6)  Nasociliary  nerve  {N.  naiocittaris)  (0.  T.  nasal  nerve). 

(6a)  Lour  root  of  ciliary  ^nglion  [rcuiijc  longa  ganglii  ciliaris). 

{bb)  Long  ciliary  nerves  (A'n.  etliarea  longi). 

[be)  PoBlerior  ethmoidal  ner\-e  (N.  ethmoidalU  ponlerior). 

(bd)  Anterior  etlimoidal  iien-e  {N.  ethmoidalis  anterior). 

(be)  Infratroehlear  nerve  [N.  infratrocklearia). 

(bea)  Superior  palpebral  branch  (ramus  patpebralis  supe- 
rior). 
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(beb)  Inferior  palpebral  branch  (ramus  palpebralia  infe- 
rior) (already  studied  in  dissection  of  the  face). 
(6/)  Anterior  nasal  rami  (rami  nasales  anteriores)   (to  be  studied 
further  when  the  nasal  carity  is  dissected). 
(c)  Ciliary  ganglion  {ganglion  ciliare)    (0.  T.  lenticular  or  opfatbalmic 
ganglion), 
(ca)  Short  ciliary  nerv-es  (Nn.  cUiarea  brevet). 

Try  to  find  also  the  sympathetic  roots  of  the  cillaiy  gan- 
glion (radices  sympathicae  ganglii  ciliaris). 

Blood-vessels  of  Orbit. 

Arteries. 

(a)  Ophthalmic  artery  {A.  ophthalmica). 

(aa)  Central  artery  of  retina  {A.  centralis  retinae). 

(ab)  Lacrimal  artery   {A.  lacrimalia). 

(aba)  Lateral  palpebral   arteries    (Aa.  palpebrates  Uit- 

(ac)  Muscular  rami  (rami  miMcuIares). 


Fig.  117. 


N.  cthmoldntls 


—A,  oplKhBlmlM 


M  Charpjr,  TralU 

(ad)  Short   posterior  eiliarj'  arteries    (Aa.  ciliares  posteriorea 

(ae)  Long   jtoslerior  ciliary   arteries    (Aa.    ciliares   posteriorea 

longae ) . 

(af)  Anterior  eiliaiy  arteries  (.la.  ciliares  anleriores). 

(afa)  Episcleral  arleries  (,1a.  episclerales). 

(afb)  Anterior  conjimelival  arteries  (Aa.  conjunctivales 

anteriorcx). 
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(ag)  Supraorbital  artery  (A.  supraorbitalis) , 

(ah)  Posterior  ethmoidal  artery  {A.  ethmoidalis  posterior). 

(at)    Anterior  ethmoidal  artery  (A,  ethmoidalis  anterior). 

(aj)  Medial  palpebral  arteries  (Aa,  palpebrales  tnediales).    Note 

especially — 
(aja)  Superior  tarsal  arch  (arcus  tarseus  superior), 
(ajb)  Inferior  tarsal  arch  (arcus  tarseus  inferior), 
(ajc)  Posterior    conjunctival    arteries    (Aa,    conjuncti- 
vales  posteriores) , 

(ak)  Dorsal   artery  of  nose    (A,  dorsalis  nasi)    (0,  T.  nasal 
branch). 

(al)  Frontal  artery  (A,  frontalis). 

Veins.     (Tributaries  of  the  sinus  cavemosus.) 

(a)  Superior  ophthalmic  vein  (V.  ophthalmica  superior). 

(aa)  Nasofrontal  vein  (V.  naso frontalis), 

(ab)  Anterior  and  posterior  ethmoidal  veins  (Vv.  ethmoidalea 

anterior  et  posterior). 

(ac)  Lacrimal  vein  (V.  lacrimalis). 

(ad)  Muscular  veins  (Vv.  musculares). 

(h)  Inferior  ophthalmic  vein  (7.  ophthalmica  inferior). 

(c)  Central  vein  of  retina  (V,  centralis  retinae). 

The  following  veins  of  the  bulbus  oculi  and  of  the  eyelids  are 
drained  partly  by  the  V.  ophthalmica  superior,  partly  by  the  V. 
ophthalmica  inferior: 

(d)  Vortex  veins  (Vv,  vorticosae), 

(e)  Posterior  ciliary  veins  (Vv,  ciliares  posteriores). 

(f)  Anterior  ciliary  veins  (Vv.  ciliares  anteriores). 

(g)  Episcleral  veins  (Vv,  episclerales) . 
(h)  Palpebral  veins  (Vv,  palpebrales), 

(i)   Anterior  and  posterior  conjunctival  veins  ( Vv,  conjunctivales  po9» 
teriores  et  anteriores). 


Other  Straight  Muscles  of  Eyeball. 

The  M.  rectus  superior  has  already  been  studied  and  re- 
flected. Examine  the  origin,  insertion,  position,  action,  and 
innervation  of  each  of  the  following  muscles : 

(a)  Medial  straight  muscle  (M,  rectus  medialis)  (0,  T.  rectus  intemus). 

(b)  Inferior  straight  muscle  (M.  rectus  inferior). 

(c)  Lateral  straight  muscle  (M.  rectus  lateralis)  (0.  T.  external  rectus). 

(ca)  Lacertus  of  lateral  straight  muscle    (lacertus  musculi  recti 
lateralis). 

Divide  the  N.  opticus  close  to  the  foramen  opticum  and  turn 
the  eyeball  forward.  Examine  the  attachment  of  the  eye-muscles 
behind.  What  is  meant  by  the  common  tendinous  ring  of  Zinn 
{annulus  tendineus  communis  [Zinni])  (0.  T.  ligament  of 
Zinn)T 
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How  are  the  moscles  of  the  eye  {muaculi  ocidi)  inserted  into 
the  eyeball  {bulbus  oculi)  t 

Oculomotor  and  Abducent  Nerves  (Nn.  oculonutorius  ct  abduceiu}. 
Stndy  these  two  ner\'es  throngh  their  course. 

(a)  Oculomotor  Der\'e  (.V.  ocnlomototiiu)  (O.  T.  third  nerre). 

iaa)  Superior  nunas  (ramui  tuperior). 
(ab)  Intmnmuittg  {ramtu  imferiar). 

laba)  Short  root  of  eiliaiy  gaogUon  {radii  brtvim  gmmgtii 
ciliarig)  {O.  T.  motor  root  of  lentKtdar ganglion). 

(b)  Abducent  nene  (.V.  abdncen^i    (O.  T.  sistfa  nerre).     What  muMle 

does  it  innervate  T 

Fig.  118. 


Schnaa  ril  tbe  annatiM  u^ri'lii 


f 'oriipare  the  arrangcitient  of  the  various  nerves  in  the  supe- 
rior orlfital  fi-srture  {fissura  orhitalis  superior)  (O.  T.  sphenoidal 
fiHsure)  witli  that  of  tlie  nerves  in  the  sinus  cavernosus.  What 
are  the  principal  differences! 

Inferior  Oblique  Muscle  of  Eye  (M.  obliquus  inferior). 

Rftjilacx'  tlie  eyeball  in  its  natural  position.  Evert  lower  eye- 
lid, and  disHert  off  conjunctiva  in  the  region  of  tbe  fornix  con- 
junrtivae  inferior.  Kind  the  inferior  oblique  muscle  and  clean 
it.    Study  its  origin,  insertion,  action,  and  innervation. 
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Fascia  of  Bulb  (Fascia  bulbi  [Tenoni])  (O.  T.  Capsule  of  Tenon). 

Compare  the  fascia  in  the  eye  before  you  with  a  description 
of  it  in  some  good  systematic  text-book.  Open  the  interfascial 
space  (spatium  interfasciale  [Tenoni]).  (Compare  Lockwood, 
J.  Anat.  and  Physiol.,  Lond.,  vol.  xx.,  1885.)  What  is  meant 
by  the  **  fat  body  of  the  orbit"  {corpus  adiposum  orbitcte)  T 

Zygomatic  Nerve  (N.  zygomaticus)   (O.  T.  Temporomalar  Nerve). 

Find  this  nerve  entering  the  orbit  through  the  inferior  orbital 
fissure  ifissura  orbitalis  inferior)  (0.  T.  sphenomaxillary  fis- 
sure).   Follow  its  two  branches : 

(a)  Zygomaticotemporal   ramus    {ramus   zygomaticotemporalis)    (0.    T. 

temporal  branch  of  temporomalar). 
(h)  Zygomaticofacial  ramus    {ramus  zygomatico facialis)    (0.   T.   malar 

branch  of  temporomalar). 

Recall  where  the  terminals  of  these  two  rami  were  previously 
met  with  in  the  dissection. 


REGION   IN   FRONT   OF   CERVICAL   SPINE  (PREVER- 

TEBRAL   REGION). 

Place  the  dissection  upside  down,  the  cut  margin  of  the  cra- 
nium resting  on  the  table.  Cut  through  the  A.  carotis  communis, 
V.  jugularis  interna,  N.  vagus  and  truncus  sympathicus  on  each 
side  at  level  of  neck  of  first  rib.  Displace  trachea,  oesophagus, 
large  vessels  and  nerves  forward,  separating  tbem  from  the 
front  of  the  spine.  Complete  the  separation  to  the  base  of  the 
skull,  but  be  careful  not  to  injure  adjacent  structures.  Make  a 
transverse  cut  through  the  thick  periosteum  on  the  pars  basilaris 
of  the  occipital  bone,  the  knife  passing  between  the  pharynx  in 
front  and  the  prevertebral  muscles  behind.  Rest  the  inside  of 
the  base  of  the  skull  {basis  cranii  interna)  upon  a  wooden  block, 
apply  a  chisel  in  the  line  of  the  cut  through  the  periosteum  of 
the  basis  cranii  externa  (between  pharjTix  and  prevertebral  mus- 
cles), and  with  a  wooden  mallet  cut  through  the  pars  basilaris 
of  occipital  bone. 

Turn  the  head  first  on  one  side  and  then  on  the  other,  in 
each  instance  making  a  saw-cut  through  the  side  of  the  cranium 
from  a  point  one  centimetre  behind  the  processus  mastoideus, 
obliquely  forward  and  medialward,  to  a  point  just  behind  the 
jugular  foramen.    Next  place  the  dissection  in  such  a  position 
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skull  in  moist  carbolized  cloths  and  oil-cloth  and  lay  aside  for 
subsequent  dissection. 

In  the  posterior  part  of  the  dissection  work  out  the  following : 

Mtiscles, 

(a)  Lateral  straight  muscle  of  head  (M,  rectus  capitis  lateralis). 

This  has  been  studied  before  in  the  deep  dissection  of  the  neck. 

(b)  Anterior  straight  muscle  of  head  (M.  rectus  capitis  anterior)   (0. 

T.  rectus  capitis  anticus  minor). 

(c)  Long  muscle  of  head  {M,  longus  capitis)  (0.  T.  rectus  capitis  an- 

ticus major). 

(d)  Long  muscle  of  neck  {M,  longus  colli). 

Determine  the  form,  position,  origin,  insertion,  action,  and  innerva- 
tion of  each  of  the  above  muscles.  Review  the  attachments  of  the  Mm. 
scaleni.  Then  cut  away  entirely  the  prevertebral  and  scalene  muscles 
and  study  from  in  front — 

(e)  Intertransverse  muscles  (Mm.  intertransversarii). 

(ea)  Anterior  (Mm.  intertransversarii  anteriores). 
(eh)  Posterior  (Mm.  intertransversarii  posteriores) . 

Nerves. 

Eight  cervical  nerves  (Nn.  cervicales  I.-VIII.). 

(a)  First  cervical  nerve  (N.  cervicalis  I.). 

(aa)  Anterior  ramus  (ramus  anterior)  (0.  T.  anterior  primary 

division). 

(ab)  Posterior  ramus  (ramus  posterior,  or  N.  sub  occipitalis) 

(0.  T.  posterior  primary  division). 

(b)  Second  cervical  nerve  (N.  cervicalis  II.). 

(ba)  Anterior  ramus  (ramus  anterior)  (O.  T.  anterior  primary 

division). 

(bb)  Posterior  ramus  (ramus  posterior)  (0.  T.  posterior  pri- 

mary division). 
(bha)  Medial  ramus  (ramus  medialis,  or  N.  occipitalis 

major), 
(bbb)  Lateral  ramus  (ramus  lateralis). 

(c)  Third  to  eighth  cervical  nerves  (Nn.  cervicales  III.-VIII.). 

(ca)  Anterior  rami  (rami  anteriores)  (0.  T.  anterior  primary 
divisions). 

(ch)  Posterior  rami  (rami  posteriores)  (0.  T.  posterior  pri- 
mary divisions). 

Blood-vessels. 

Remove  the  intertransverse  muscles  (Mm.  intertransversarii),  M. 
rectus  capitis  lateralis,  M.  obliquus  capitis  superior,  and  M.  obliquus 
capitis  inferior.  With  bone- forceps  cut  away  the  anterior  tubercles 
and  costal  processes  of  the  transverse  processes  of  the  third,  fourth, 
fifth,  and  sixth  cervical  vertebrae.  Study — 
(a)  Vertebral  artery  (A.  vertebralis) . 

(aa)   Spinal  rami  (rami  spinales). 

Find  the  plexus  vertebralis  of  the  sympathetic  around 
the  artery. 
(h)  Vertebral  vein  (V.  vertebralis). 
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LIGAilEXTS  OF  \'EKTEBRAL  COLUMN  AND  SKULL 
(LIGAiiEXTA   COLUMNAE   VERTEBRALIS 
ET   CRANII). 

Remove  all  mascles  from  the  spinal  colanm  and  posterior 
part  of  the  bones  of  the  skull  and  stndr  the  following : 

(a)  Joinlg  of  the  lower  five  cenicat  vertebrae. 

taa)  Intervertebral    fibrocartilages     ifibroeartilagines    inlerverte- 
bralea). 
{aaa)  Fibrous  ring  (annulua  fibrosus). 


Fig.  123. 


ISg.  tplrtt  den  I 

Miin.  atlanliMicdpluIIJi  i 


Uk-  allantcH^iRrophlcni 


lig.  longlludlnalc  (Dterlua 


Pfln  t«<il«riiio«.  ocdp. 


Lis.  longlnidliule  poalerloa 
..  ^iipra-odonloid  lynorU]  cavity 
—  Memb.  lecloris 

LIg.  cruc.  allBDtli  [nip«rlor  limb) 


BUT» 

LIg.  cnic.  ailaii,  (Inferior  limb) 


{aab)  Pulp-like  nucleus  (nadeMs  pulposus).     What  is  the 
relation   of   lliis   to  tbe  chorda   dorsalia   of   the 
embr\-o  ? 
{ab)  Yellow  liganwits   lligamenta  flara)    (0.  T.  ligamenta  sub- 

flava). 
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(ae)  Joint-capsules  (captulae  artieularea). 

{ad)  IntertTansveree  ligameats  {ligamenta  intertranaversaria) . 

((m)   InterBpinoua  ligameoU   (tigamenta  interspinalia) . 

iaf)   Supraspinous    ligament    {tigamentum    aupraspinate) .      Here 
called  the  liffamentum  nuchae. 

{ag)  Anterior  longitudinal  ligament  (Lig.  loagitudinale  anleriua) 
(0.  T.  anterior  common  ligament). 

{<A)  Posterior  longitudinal  ligament  {Lig.  longitudinale  posterius) 
(O.  T.  posterior  common  Ligament). 
(b)  Joint  between  atlas  and  occipital  bone  (arliculatio  atlanto-occipilalis) . 
Wbat  kind  of  joint  is  itt    Study— 

(ba)  Joint-capBules  {capsulae  articvlares). 

{bb)  Anterior    atlanto-occipital    membrane    {membrana    atlanto- 
occipilalis  anterior). 

(be)  Posterior    atlanto-occipital    membrane    (membrana    allanto' 
occipitalis  posterior), 
ic)  Joint  between  atlae  and  epistropheus  or  axis   (articvlatio  atlanto- 
epistTophica). 

(ca)  Joint-capsules  {capiulae  articitlarea). 


Before  studying  further,  cut  away  the  posterior  arches  of  the  atlas  and 
epistropheus  with  hea\-y  bone-forceps.  With  a  saw,  cut  through  the 
occipital  bone  on  each  side  froiii  a  point  behind  the  processus  jugularis 
and  the  condylus  occipitalis  it>to  the  foramen  magnum,  so  that  the  wbole 
squama  occipitalis  may  be  removed.  Remove  tbe  dura  mater  and  study 
the  following: 

(c6)  Tectorial   membrane    ("roof-membrane")    {membrana  tecto- 
ria)  (0.  T.  posterior  occipito-axial  ligament). 
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Detach  this  from  the  epistropheus  and  reflect  it  upward. 
Study  the  following: 

(cc)  Cruciform  ligament  of  atlas  {ligamentum  cruciatum  atlantis). 

Obsen-e  its  two  parts  (cf.  Spalteholz,  vol.  i.,  Fig. 
218): 

(cca)  Transverse   ligament    (ligamentum   transversum   at- 
lantis), 

(cch)  Vertical  part. 

Detach  the  vertical  part,  reflect  it  downward, 
and  study — 

(cd)  Alar  ligaments  (ligamenta  alaria)   (0.  T.  odontoid  or  check 

ligaments) . 

(ce)  Ligament  of  apex  of  tooth  (ligamentum  apicis  dentis)  (O.  T. 

suspensory  ligament).    How  is  this  ligament  related  to  the 
chorda  dorsalisf 

Name  from  before  backward  the  ligaments  of  the  articulatio 
atlanto-occipitalis  and  articulatio  atlanto-epistrophica.  (Cf. 
Spalteholz,  p.  169.) 

What  movements  can  occur  at  these  joints!  What  muscles 
are  concerned  in  such  movements  ?  How  is  excessive  movement 
in  any  direction  checked  t 


MOUTH  AND  FAUCES. 

Returning  to  the  forepart  of  the  skull  and  neck,  the  dissector 
now  studies  the  following,  comparing  his  findings  in  the  cadaver 
with  illustrations  in  atlases  and  descriptions  in  his  systematic 
text-book. 

Cavity  of  Mouth  (Cavum  oris). 

General, 

(a)  Cheek  (bucca), 

(aa)  Fat  body  of  cheek  (corpus  adiposum  buccae), 

(b)  Entrance  to  mouth  (vestibulum  oris).     This  is  bounded  in  front 

and  laterally  by  lips  and  cheeks,  behind  by  teeth  and  guius. 

(c)  Mouth  cavity  proper  (cavum  oris  proprium).    This  is  internal  to 

the  teeth. 

(d)  Mouth  slit  or  oral  fissure  (rima  oris). 

(e)  Lips  of  mouth  (labia  oris). 

(ea)  Upper  lip  (labium  superius). 

(eb)  Lower  lip  (labium  inferius). 

(f)  Junction  of  lips  (commissura  labiorum). 

(g)  Angles  of  mouth  (angulus  oris), 
(h)  Palate  (palatum).  » 

(ha)  Hard  palate  (palatum  durum). 

(hb)  Soft  palate  (palatum  molle). 

(he)  Middle  ridge  of  palate  (raphe  palati). 
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Mucoids  Membrane  of  Mouth  (Tunica  mucosa  oris), 

(a)  Check-cord  of  upper  lip  (frenulum  lahii  superioris). 

(b)  Check-cord  of  lower  lip  (frenulum  labii  inferioris). 

(c)  Gum  (gingiva). 

(d)  Sublingual  caruncle  (caruncula  sublingtuilis) , 

(e)  Sublingual  fold  (plica  sublingualis), 

(f)  Transverse  palatine  folds  (plicae  palatinae  transversae) . 

(g)  Incisor  papilla  (papilla  incisiva). 

Glands  of  Mouth  (GlanduUie  oris),  . 

.  (a)  Labial  glands  (glandulae  labiates). 

(b)  Buccal  glands  (glandulae  buccales), 

(c)  Molar  glands  (glanduUie  molares). 

(d)  Palatine  glands  (glandulae  palatinae), 

(e)  Lingual  glands  (glanduUie  linguales),. 

(f)  Anterior   lingual   gland    (glandula    lingualis   anterior    [Blandini, 

Nuhni])  (0.  T.  gland  of  Nuhn). 

(g)  Sublingual  gland  (glandula  sublingtuilis) . 

(ga)  Larger  sublingual  duct  (ductus  sublingualis  major), 

(gb)  Smaller  sublingual  ducts  (ductus  sublinguales  minores), 
(h)  Submaxillary  gland  (glandula  submaxillaris) . 

(ha)  Submaxillary  duct  (ductus  submaxillaris  [Whartoni])  (0. 
T.  Wharton's  duct). 
(»)  Parotid  gland  (glandula  parotis). 

(ia)  Retromandibular  process  (processus  retromandibularis)  (0. 

T.  socia  parotidis). 
(ib)  Accessory  parotid  gland  (glandula  parotis  accessoria), 
(ic)  Parotid  duct  (ductus  parotideus  [Stenonis\)  (0,  T.  Steno's 
duct). 
(j)  Mixed  mouth  secretions  (saliva). 

Teeth  (Dentes). 

(a)  Superior  dental  arch  (arcus  dentalis  superior). 

(b)  Inferior  dental  arch  (arcus  dentalis  inferior). 

How  many  teeth  does  each  arch  contain  t 

(c)  Incisor  teeth  (dentes  indsivi), 

(d)  Canine  teeth  (dentes  canini), 

(e)  Premolar  teeth  (dentes  praemolares)  (0,  T.  bicuspids). 
(/)  Molar  teeth  (dentes  molares), 

(fa)  Late  tooth  (dens  serotinus)  (0,  T.  wisdom  tooth). 
How  many  of  these  teeth  are  present  in  your  cadaver?     What  is 
meant  by  deciduous  teeth  (dentes  decidui)  and  permanent  teeth  (dentes^ 
permanentes)  1 

Tongue,    (Vide  Figs.  125  and  137.) 

(a)  Dorsum  of  tongue  (dorsum  linguae). 

What  is  a  "  coated  tongue"  ? 

(b)  Root  of  tongue  (radix  linguae). 

(c)  Inferior  surface  (fades  inferior  [linguae]). 

(d)  Lateral  margin  (mar go  lateralis  [linguae]). 

(e)  Apex  or  tip  of  tongue  (apex  linguae). 

(f)  Mucous  membrane  (tunica  mucosa  linguae). 

The  muscles  of  the  tongue  and  the  details  of  the  mucous  mem- 
brane will  be  studied  later. 
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Fauces, 

(a)  Isthmus  of  fauces  (isthmua  faucium). 
(h)  Palatine  curtain  {velum  palatinum). 

(c)  Uvula   (uvula  palatinum).     This  little  body  is  often  cut  off  by 

the  surgeon  if  it  becomes  so  relaxed  and  lengthened  that  it  causes 
continued  tickling  of  the  throat. 

(d)  Palatine  arches  (arcus  palatini). 

(da)  Glossopalatine  arch   (arcus  glossopalatinus)    (0,  T.  ante- 

rior pillar  of  fauces) . 

(db)  Pharjmgopalatine  arch  (arctu  pharyngopalatinus)   (0,  T. 

posterior  pillar  of  fauces). 

(e)  Tubopalatine   or  salpingopalatine   fold    (plica  salpingopalatina) , 

This  cannot  be  seen  well  until  later,  when  the  pharynx  is  opened 
from  behind. 
(/)  Palatine  tonsil  (tonsilla  palatina)   (O,  T.  ordinary  tonsil).     This 
will  be  studied  later. 

The  muscles  of  the  palate  and  fauces  will  be  studied  with 
those  of  the  pharynx. 


PHARYNX. 

Place  the  chin  of  the  cadaver  on  a  block  with  the  pharynx 
hanging  downward,  its  posterior  surface  turned  towards  dis- 
sector.   Distend  the  cavity  of  the  pharynx  with  cotton  or  tow. 

Buccopharyngeal  Fascia  (Fascia  buccopharyngea). 

(a)  Pterygomandibular  raphe  (raphe  pterygomandibularis)  (0.  T.  ptery- 

gomaxillary  ligament).    This  will  be  seen  as  a  dense  cord  between 

the  hamulus  pterygoideus  and  the  posterior  end  of  the  crista  buc- 

cinatoria  [mandibulae]). 

Observe  that  the  part  of  the  fascia  in  front  of  (a)  covers  the  M. 

buccinatoriuSy  that  behind  (a)  covers  the  muscles  of  the  pharynx. 

Muscular  Tunic  of  Pharynx  (Tunica  muscularis  pharyngis). 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following  muscles : 

(a)  Inferior  constrictor  muscle  of  pharynx   (M,  constrictor  pharyngis 

inferior), 
(aa)  Thyreopharyngeal  muscle  (M,  thyreopharyngeus). 
(ah)  Cricopharyngeal  muscle  (M.  cricopharyngeus) , 
(h)  Middle   constrictor  muscle   of  pharynx    (M.   constrictor  pharyngis 

medius). 
(ha)  Chondropharyngeal  muscle  (3f.  chondropharyngeus)    (from 

comu  minus  os.  hyoid.). 
(bb)  Ceratopharyngeal    muscle     (M.    ceratopharyngeus)     (from 

comu  majus  os.  hyoid.). 
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{ca)  Pterygopharyngeal  muscle  (M.  pterygopharyngem), 

(cb)  Buccopharyngeal  muscle  (M.  buccopharyngeus) . 

(cc)  Mylopharyngeal  muscle  (M,  mylopharyngeus) , 
{cd)  Glossopharj'ngeal  muscle  (M.  glossopharyngeus) , 

Between  (6)  and  (c)  observe  the  M.  stylopharyngeus  and  the  N. 
glossopharyngeus.  Observe  the  interval  between  the  uppermost  con- 
strictor muscle  and  the  base  of  the  skull;  here  a  thickened  portion  of 
the  tela  submucosa  pharyngis  (0.  T.  pharyngeal  aponeurosis),  called 
the  pharyngobasilar  fascia  (fascia  pharyngobasilaris) ^  is  visible.  The 
semilunar  space  where  the  muscle  is  absent  is  sometimes  called  the 
"  sinus  of  Morgagni."  In  the  lateral  part  of  this  on  each  side  the  M. 
levator  veli  palatini,  the  M.  tensor  veli  palatini,  and  the  cartilage  of 
the  Eustachian  tube  (cartilago  tubae  auditivae)  can  be  seen;  these 
structures  will  be  dissected  out  carefully  later. 

Cavity  of  Pharynx  (Cavum  pharyngis). 

Open  the  pliarynx  from  behind  by  a  vertical  incision  in  the 
median  line  of  its  posterior  wall  along  its  whole  length.  Divide 
the  fascia  pharyngobasilaris  close  to  the  basis  cranii  externa 
on  each  side,  carrying  the  knife  from  the  median  line  lateralward 
as  far  as  the  cartilage  of  the  Eustachian  tube.  Remove  the  stuff- 
ing of  tow  or  cotton.  Sponge  the  tunica  mucosa  clean  and  study 
the  cavum  pharyngis.  With  what  cavities  or  tubes  does  the 
cavity  of  the  pharynx  communicate!  Explore  the  *'  vault  of 
the  pharynx"  {fornix  pharyngis).  How  is  the  cavity  of  the 
pharynx  bounded?  What  very  important  structures  are  related 
to  its  lateral  walls!  Where  does  the  pharynx  end  and  the 
oesophagus  begin?  Observe  the  three,  parts  of  the  cavum 
pharyngis  (see  Fig.  125) : 

(a)  Nasal  part  (pars  nasalis)  (0.  T.  nasopharynx). 

(b)  Oral  part  (pars  oralis)  (0.  T.  oral  pharynx). 

(r)  Laryngeal  part  (pars  laryngea)  (0.  T.  laryngopharynx). 
Find— 

(d)  Pharyngeal    opening    of    Eustachian    tube    (ostium    pharyngeum 

tubae  auditivae). 

(da)  Anterior  lip  (labium  anterius). 

(db)  Posterior  lip  (labium  posterius).    This  is  sometimes  called 

the    tubal    projection    (torus    tubarius),    owing    to    the 
rounded  eminence  it  forms. 
(do)  Salpingophar^'ngeal  fold   (plica  sdlpingopharyngea) , 

It  extends  downward  from  the  lower  end  of  the  labium 
posterius. 

(e)  Pharyngeal  recess  of  Rosenmiiller  (recessus  pharyngeus   [Rosen- 

miilleri])  (0.  T.  recessus  infundibuliformis). 
(/)  Pharyngeal  tonsil  (tonsilla  pharyngea)   (0.  T.  Luschka's  tonsil). 

It  is  enlargement  of  this  tonsil  that  constitutes  the  "  post- 
adenoids"  so  often  met  with  in  children. 
(fa)  Tonsillar  crypts  (fossulae  tonsillares). 
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(ff)  Pharyngeal  bursa  (buraa  pharyngea). 

Look  into  the  nasal  cavity  behind  and  observe  the  septum  of 
the  nose  (septum  nasi)  Beparating  the  two  choanae.  The  fol- 
lowing are  visible: 

(1)  Nasopharyngeal  meatus  (meatus  ntMopharyngeui) . 

(2)  Inferior  meatus  of  nose  (meatus  nasi  inferior). 

(3)  Middle  meatus  of  nose  (meatus  nasi  met^tus). 

(4)  Inferior  turbinated  boue  (concha  nasatia  inferior). 

(5)  Middle  turbinated  bone  (concha  nasalis  media). 

Fig.  137. 
TdthIz  pbaryngls 


Parien  Initmlin  iihnrfngla 


Hedltl  aqwctof  rUcht  nuophurTni.    (AFtcrToldt,  Aiut  AtUt.  Wlen.  1100,1  Aafl.,  p.  m.  rig.  WS.) 


The  poBterior  surface  of  the  velum  palatinum,  the  uvula,  and 
the  arcus  pharyngopalatinus  are  to  be  examined;    they  havs 
already  been  seen  in  front.    Find  the  following: 
(A)   Pbaryngo-epiglottic  fold  (plica  pharyngo-epiglottica). 
(i)    Aryepiglottic  fold  (plica  aryepiglotlica) . 
Ij)    Opening  into  larynx  (aditus  laryngia)  (vide  Fig.  95). 

Observe  the  epiglottis  guarding  the  opening. 
(k)  Piriform  recess   (recessus  piriformis)    (O.  T.  sinus  pyriEormis). 
Foreign  bodies  often  become  lodged  in  this  pocket. 
(ka)  Fold  of  laryngeal  ner^'e  (plica  nervi  laryngei).    Look  for 
it  in  anterior  part  of  recessus  piriformis. 

Soft  Palate  (Palatum  molle).     (Vide  Figs.  127  and  130.) 

The  mucous  membrane  of  this  structure  has  already  been 
viewed  from  the  mouth;  it  is  now  to  be  studied  also  from  the 
pharyngeal  side. 


DISSECTION    OF   THE    HEAD    AND   NECK  295 

Make  the  velum  palatinum  tense  by  means  of  a  hook  and 
dissect  the  tunica  mucosa  oflf  both  its  surfaces  (oral  and  pharyn- 
geal) and  also  oflf  the  arcus  glossopalatinus  and  the  arcus  phar- 
jTigopalatinus.  Observe  the  distribution  of  the  glandulae  pala- 
tinae. 

Study  the  form,  position,  origin,  insertion,  action,  and  inner- 
vation of  each  of  the  following: 

Muscles  of  the  Palate  and  Fauces  {Mm.  palati  et  faucium).    (Cf.  Spalte- 
holz,  Figs.  551  and  552.) 
(a)  Glossopalatine  muscle  (M.  glossopalatinus)   (0.  T.  palatoglossus). 
(6)  Pharyngopalatine  muscle  (Af.  pharyngopalatinus)    (0.  T.  palato- 
pharyngeus). 

(Observe  here  the  salpingopharyngeal  muscle  {M,  salpingo- 
pharyngeus) ;  it  is  really  a  part  of  the  tunica  muscularis 
pharyngis.) 

(c)  Muscle  of  uvula  (M,  uvulae)  (0.  T.  azygos  uvulae). 

Now  remove  the  wall  of  the  pharynx  between  the  Eustachian 
tube  {tuba  audiiiva)  above  and  the  upper  border  of  the  M.  con- 
strictor pharyngis  superior  below.     Study— 

(d)  Levator  muscle  of  palatine  curtain  (M,  levator  veli  palatini)   (0. 

T.  levator  palati). 

(e)  Tensor  muscle  of  palatine  curtain  (M.  tensor  veli  palatini)  (0.  T. 

tensor  palati).  Note  especially  the  nerve  supply  of  this  muscle; 
also  the  bursa  M.  tensoris  veli  palatini.  What  is  meant  by  the 
'^  palatal  aponeurosis"  f 

Study  also — 

Arteries, 

(a)  Ascending  palatine  artery  (A.  palatine  (tscendens)  (0.  T.  inferior 

palatine).  Of  what  is  it  a  branch?  Where  have  you  met  it 
before T 

(b)  Pharyngeal  rami  of  ascending  pharyngeal  artery  (rami  pharyngei 

A.  pharyngeae  ascendentis)  (0.  T.  palatine  branch  of  ascending 
pharyngeal). 

(c)  Descending  palatine  artery  from  internal  maxillary  artery    {A. 

palatina  descendens). 

Veins, 

(a)  Pharyngeal    veins    (Ft?,    pharyngeae) ,    from    pharyngeal    plexus 

(plexus  pharyngeus)  to  V.  jugularis  interna. 

(b)  Palatine  vein  (V.  palatina),  corresponding  to  A.  palatina  ascendens 

and  emptying  into  V.  facialis  anterior. 

Nerves,     (Figs.  128  and  132.) 

(a)  Branches  of  N.  accessorius  (through  the  rami  pharyngei  N,  vagi) 

to  the  M.  levator  palati,  M.  uvulae,  M.  pharyngopalatinus^  and 
M.  glossopalatinus. 

(b)  Nerve  of  the  palatine  tensor  (N,  tensoris  palatini),  from  motor 

part  of  N.  trigeminus  (through  ganglion  oticum)  to  the  M. 
tensor  veli  palatini. 
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(c)  Palatine  nerves  (Nn,  palatini),  from  the  N.  trigeminus  through  the 

ganglion  sphenopalatinum. 

(ca)  Middle  palatine  ner\'e  (AT.  palatinua  medius)  (0.  T.  exter- 
nal palatine). 

{cb)  Posterior  palatine  nerve  (AT.  palatinus  posterior). 

Palatine  Tonsils  (Tonsillae  palatinae).    (Vide  Spalteholz,  Figs.  545- 
548.) 
Observe  the  exact  situation  of  the  palatine  tonsil  on  each  side. 
How  is  it  related  to  neighboring  structures!     What  especial 
danger  might  be  run  in  lancing  a  peritonsillar  abscess? 

(a)  Tonsillar  crypts  or  fossulae  (fossulae  tonsillares) ,  Are  any  of  them 
filled  with  yellowish-white  plugs? 

(6)  Tonsillar  sinus  (sinus  tonsillaris).  Is  it  completely  filled  by  the 
tonsil  or  is  there  a  fossa  supratonsillarist  Note  the  pZrca  triangu- 
laris. 

How  is  the  tonsil  supplied  with  blood!  How  is  the  tonsil 
related  to  the  cervical  lymph-glands! 

Auditory  or  Eustachian  Tube  (Tuba  auditiva  [Eustachii]). 

Of  its  two  parts,  one  is  lateral  and  bony  {pars  ossea  tuhae 
auditivae),  the  other  medial  and  cartilaginous  {pars  cartilaginea 
tuhae  auditivae).  The  cartilaginous  part  is  now  studied.  Its 
pharyngeal  opening  {ostium  pharyngeum  tuhae  auditivae)  has 
already  been  examined.  Pass  a  bristle  or  probe  into  it  and  ascer- 
tain the  direction  of  the  tuba  auditiva.  What  is  the  position  of 
the  tuba  as  regards  the  M.  levator  veli  palatini  and  the  M.  tensor 
veli  palatini  ? 

Dissect  the  mucous  membrane  cautiously  away  around  the 
pharyngeal  opening  of  the  tube  and  examine  the  constitution  of 
the  cartilaginous  portion. 

The  cartilage  of  the  Eustachian  tube  {cartilago  tuhae  audi- 
tivae) consists  of  two  laminae,  one  medial  {lamina  cartilaginis 
medialis)  and  one  lateral  {lamina  cartilaginis  lateralis).  (Cf. 
Spalteholz,  Fig.  552.)  Wliere  cartilage  is  lacking,  a  strong  mem- 
branous layer  {lamina  memhranacea)  takes  its  place.  Open  the 
tuba  auditiva  and  examine  the  mucous  membrane  {tunica  mu- 
cosa). Are  there  any  glands  {glandulae  mucosae)  or  solitary 
lymph-nodules  {noduli  lymphatici  tuharii)  visible!  Observe  the 
trumpet-shape  of  the  canal. 

From  which  of  the  inner  branchial  pockets  of  the  embryo  do 
the  Eustachian  tube  and  cavitv  of  the  middle  ear  arise! 
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CAROTID  AND   INFRAORBITAL  CANALS  {CANALIS 
CAROTICUS  ET   CANALIS   INFRAORBITALIS). 

Carotid  Canal  (Canalis  caroticus). 

Remove  the  inferior  wall  of  the  carotid  canal  with  strong 
forceps.  Do  not  disturb  the  position  of  the  Eustachian  tube. 
Inside  the  carotid  canal  study  the  following : 

(a)  Internal  carotid  artery  {A.  carotia  interfM).     (Cf.  Spalteholz,  Fig. 

442.) 
(aa)  Caroticotympanic  ramus  {ramtis  caroticotympimicus)   (0.  T. 
tympanic  branch). 
(&)  Venous  plexus  of  internal  carotid  (plexus  venosus  caroticus  internus), 
(c)  Internal  carotid  nerve  of  sympathetic  system  (N.  caroticus  internus). 

(Cf.  Spalteholz,  Figs.  773  and  779.) 
(ca)  Internal  carotid  plexus  (plexus  caroticus  internus), 

(caa)  Deep  petrosal  nerve  (N,  petrosus  profundus)  (0.  T. 
large,  deep  petrosal  nerve),  which  runs  to  the 
pterygoid  canal  (0.  T.  Vidian  canal)  and  unites 
with  the  N.  petrosus  superficialis  major  to  form 
the  nerve  of  the  pterygoid  canal  (N.  canalis  ptery- 
goidei  [Vidii])  (0.  T.  Vidian  nerve). 

Infraorbital  Canal  (Canalis  infraorbitalis). 

Remove  the  M.  temporalis  and  the  upper  head  of  the  M. 
pterygoideus  extemus ;  saw  through  the  squama  temporalis  and 
the  ala  magna  oss.  sphenoidalis,  beginning  on  the  cut  margin  of 
the  skull  just  above  the  meatus  acusticus  externus  and  passing 
obliquely  downward  and  forward  towards  the  medial  end  of 
the  fissura  orbitalis  superior  (0.  T.  sphenoidal  fissure).  The 
saw-cut  should  enter  the  fissura  orbitalis  superior  just  lateral 
from  the  foramen  rotundum.  Make  a  second  saw-cut  from 
the  cut  margin  of  the  cranial  wall,  just  above  the  anterior 
margin  of  the  ala  magna  oss.  sphenoidal  is,  downward  into  the 
fissura  orbitalis  superior,  to  meet  the  first  saw-cut.  Remove 
the  bone  thus  freed  and  with  bone-forceps  remove  what  remains 
of  the  ala  magna  lateral  from  the  foramen  rotundum,  keeping 
intact,  however,  the  entire  bony  margin  of  this  aperture.  Next 
open  the  canalis  infraorbitalis  with  bone-forceps  (or  chisel  if 
necessary ) .    Study  the  following : 

(a)  Maxillary  nerve  (N.  maxillaris)    (0.  T.  superior  maxillary).   (Fig. 

115,  p.  274.) 

Trace  it  from  the  ganglion  semilunare  [Qasseri]  to  its 
termination.  • 


2!i8     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

(oa)  Middle  meningeal  nerve   (N,  meningeus   [medius])    (0.  T. 
recurrent). 

This  has  been  studied  already  within  the  cranium. 

(ab)  Zygomatic  nerve  (N,  zygomaticus)  (0.  T.  orbital  or  temporo- 

malar). 

Already  studied,  with  its  two  rami,  in  the  orbit. 

(ac)  Sphenopalatine  nerves   (Nn,   sphenopalatini) ,  going  to  the 

ganglion  sphenopalatinum. 

(ad)  Superior  alveolar  nerves  (Nn,  alveolares  auperiorea), 

(ada)  Posterior  superior  alveolar  rami  {rami  alveolares 
auperiores  poateriorea)  (0.  T.  posterior  superior 
dental). 

(ae)  Infraorbital  nerve  (M  infraorhitalia). 

(aea  [also  adb])  Middle  superior  alveolar  ramus  (ramus 

alveolaria  auperior  mediua)  (0.  T.  mid- 
dle superior  dental). 
(aeb  [also  adc])  Anterior  superior  alveolar  rami    (rami 

alveolae  3a   auperiorea   anteriorea)    (0. 
T.  anterior  superior  dental). 
How  is  the  superior  dental  plexus  (plexua  den- 
dentalia  auperior)  formed  T    Find — 

(1)  Superior  dental  rami  (rami  dentalea  aupe- 

riorea), 

(2)  Superior   gingival   rami    (rami  gingivalea 

auperiorea). 
The  other  terminal  rami  of  the  infraorbital  nerve  have  been 
studied  in  the  dissection  of  the  face. 
(6)  Infraorbital  artery  (A.  infraorbitalia). 

Its  origin  has  already  been  studied.    Examine  its  course 
and — 
(ba)  Anterior  superior  alveolar  arteries  (Aa.  alveolarea  auperiores 
anteriorea)  (O.  T.  anterior  superior  dental). 


SAGITTAL  SECTION  OF  FOREPART  OF  HEAD  NEAB 

MEDIAN   PLANE. 

Romovo  the  mandible,  with  the  tongue  and  larynx,  by  making 
a  cut  backward  from  the  angle  of  the  mouth  through  the  cheek, 
the  raphe  pterygomandibularis,  and  the  lateral  wall  of  the  phar- 
ynx. Cut  through  also  the  vessels  and  nerves  still  connecting 
the  jJiarynx  with  the  skull.  Wrap  the  larynx  and  tongue  in 
moist  cloth  for  subsei]uent  dissection. 

Make  a  sagittal  saw-cut  through  the  forepart  of  the  skull 
just  lateral  from  the  septum  nasi :  if  the  septum  is  not  vertical, 
but  deviates  somewhat  to  one  side,  make  the  section  close  to  the 
concave  side  of  the  septum.  Before  sawing,  cut  through  the 
cartilaginous  part  of  the  nose  as  far  as  the  nasal  bone  with  m 
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(b)  Nerve  of  tensor  muscle  of  tympanum  (N.  tenioria  tympatti). 
Connecting  Branehea. 

(a)  With  spinoua  nerve  of  mondibtilar  nerve  (ramus  anasfomoftcua  cum 

N.  apinoao). 
{b)  With  auriculotemporal  nerve  of  mandibular  nerve  (ramus  anatto- 

moticug  cum  N.  aanculotemporali). 

(c)  With  chorda  tympsni  {ramus  anastomotieus  cum  chorda  tympani). 

Cavity  of  Nose  (Cavum  nasi).    (Vide  Pigs.  130  and  131.) 
Study— 

(o)  Septum  of  nose  {septum  naai). 

Remove  the  mucous  membrane  and  examine — 

(oa)   Cartilaginoue  septum  (septum  cartilagineum). 
(ab)  Membranous  septum  (septum  membranaceum) . 

Remove  the  cartilage  and  bones  of  septum  piecemeal, 
avoiding  injury  to  the  mucous  membrane  of  the  opposite 
side  of  the  septum.     Find — 


(oc)  Nen'es  of  the  septum  nasi. 

{aca)  Olfaetoiy  nerves  {Nn.  olfactorii). 
(acb)  Medial  superior  posterior  nasal  rami  (rami  txualss 
posteriores  superiores  mediates). 
(acba)  Nasopalatine    nene    {N.    nasopalatinus 
[Scarpae])    {0.  T.  ner\'e  of  Cotun- 
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{ka)  Olfactory  glands  {Gl.  olfactoriae). 
(kb)  Nasal  glands  (Gl,  naaales). 
Force  the  concha  media  upward  and  backward  and  examine — 
(/)    Ethmoidal  infundibulum  (infundibulum  ethmoidale), 

{la)  Semilunar  opening  (hiatus  semilunaris), 
(m)  Ethmoidal  ''bubble''  (bulla  ethmoidalis) , 

Where  are  the  ethmoidal  cells  (cellulae  ethmoidales)  and  how  do 
they  communicate  with  the  nosef 
(n)  Sinuses  near  nose  (sinus  paranasales) , 

(na)  Maxillary  sinus  (sinus  maxillaris  [Highmori])  (0.  T.  antrum 
of  Highmore). 

Open  this  by  removing  its  lateral  wall.     How  does  it 
communicate  with  the  nosef 
(nb)  Sphenoidal  sinus  (sinus  spkenoidalis) , 
(nc)  Frontal  sinus  (sinus  frontalis), 
(o)  Nerves  of  lateral  wall  of  nose.     (Fig.  132.) 
(oa)  Olfactory  nerves  (Nn.  olfactorii). 

(ob)  Anterior  nasal  rami  of  ethmoidal  nerve  (rami  nasales  ante- 

riores). 
(oba)  Internal  nasal  rami  (rami  nasales  intemi). 

(obaa)  Lateral   nasal   rami    (rami  nasales   later- 
ales), 
(obb)  External  nasal  ramus  {ramus  nwalis  extemus). 
{oc)  From  ganglion  sphenopalatinum. 

(oca)  Lateral  superior  posterior  nasal  rami  (rant*  nasales 

posieriores  superiores  laterales). 
(ocb)   [Lateral]  inferior  posterior  nasal  rami  {rami  nasales 
posteriores  inferiores  [laterales]). 
(od)  Internal  nasal  rami   (rami  ncuales  intemi) ,  from  anterior 
superior  alveolar  rami  of  N.  infraorbitalis). 
(p)  Arteries  of  lateral  wall  of  nose. 

What  is  the  arterial  supply  heref    Work  out  the  large  branches. 


SPHENOPALATINE   GANGLION  {GANGLION   SPHENO- 
PALATINUM)   (0.  T.  MECKEL'S   GANGLION). 

The  lateral  posterior  nasal  rami  (superior  and  inferior)  have 
already  been  found;  follow  them  back  to  the  pterygopalatine 
canal  {canalis  pterygopalatinus)  (0.  T.  posterior  palatine 
canal) ;  open  this  canal  thoroughout  its  length  and  follow  the 
palatine  nerves  {Nn.  palatini)  upward  to  the  sphenopalatine 
ganglion  which  lies  in  the  pterygopalatine  fossa  {fossa  pterygo- 
palatina)  (O.  T.  sphenomaxillary  fossa).  In  connection  with 
the  ganglion  sphenopalatinum  study  the  following: 

(a)  Orbital  rami  (rami  orbitales). 

(6)  Nerve  of  the  pterygoid  canal,  or  Vidian  nerve  (N.  canalis  pterygoidei 

[Vidii]). 
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(db)  Middle  palatine  nerve  (A',  palatinua  medius)  (0.  T.  external 

palatine). 
{dc)  Posterior  palatine  nerve  (A',  pahtinus  posterior). 

Near  this  note  the  tendinous  expansion  of  the  M.  tensor 

veli  palatini. 

m 

Trace  the  N.  nasopalatinus  [Scarpae]  also  back  to  its  origin. 
A  better  view  still  of  the  pterygopalatine  fossa  will  be  obtained 
if  the  orbital  process  (processus  orhitalis)  of  the  palate  bone 
and  a  portion  of  the  body  of  the  sphenoid  bone  be  cut  away  with 
bone-forceps. 

The  terminal  branches  of  the  internal  maxillary  artery  (A. 
maxillaris  interna)  should  now  be  finally  reviewed. 


INTRAOSSEOUS  COURSE  OF  N.  FACIALIS,  N.  INTER- 

MEDIUS,  AND   N.  ACUSTICUS. 

The  N.  facialis  and  N.  acusticus  should  now  be  followed  from 
the  internal  acoustic  meatus  {meatus  acusticus  internus)  in  their 
course  through  the  interior  of  the  petrous  portion  of  the  tem- 
poral bone. 

Remove  the  temporal  bone  from  the  skull,  fasten  it  firmly  in 
a  vice  in  its  natural  position,  and  remove  the  squama  temporalis 
by  sawing  horizontally  through  it  just  above  the  level  of  the  pars 
petrosa. 

Make  a  second  horizontal  cut  through  the  pars  petrosa  just 
above  the  roof  of  the  internal  acoustic  meatus;  the  vestibule 
{vestihtdum) ,  cavity  of  the  tjTnpanum  {cavum  tympani),  and 
mastoid  cells  (cellulae  mastoideae)  will  thus  be  opened.  Upon 
the  mastoid  wall  {paries  mastoidea)  will  be  seen  a  prominent 
anteroposterior  ridge  {prominentia  canalis  facialis),  due  to  the 
canal  in  which  the  facial  nerve  runs,  the  facial  canal  of  Fallopius 
(canalis  facialis  [Fallopii])  (O.  T.  aqueduct  of  Fallopius). 
Notice  that  with  this  is  continuous  a  part  of  the  canal  upon  the 
labyrinthine  wall  of  the  cavum  tympani,  above  and  behind  the 
stapes  and  the  fenestra  vestibuli  (O.  T.  foramen  ovale).  Gain 
space  by  removing  more  of  the  roof  of  the  tympanum  {tegmen 
tympani)  with  bone-forceps;  open  up  the  facial  canal  on  the 
labyrinthine  wall  {paries  lahyrinthica)  with  a  chisel  and  expose 
corresponding  part  of  the  N.  facialis.  Next  expose  the  nerve  in 
the  proximal  portion  of  the  facial  canal  by  chiselling  away  the 
roof  of  the  internal  acoustic  meatus  and  following  the  nerve 
along  forward  and  lateralward.    When  the  geniculate  ganglion 
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of  the  N.  intennedius  is  reached,  it  will  be  recognizable  as  a 
swelling  at  the  point  where  the  N.  facialis  bends  backward  to 
enter  the  tympanic  portion  of  the  facial  canal  of  Fallopius. 
Avoid  injury  to  the  delicate  nerve  threads  connected  with  the 
ganglion  geniculi. 

Push  a  fine  pin  upward  through  the  stylomastoid  foramen 
{foramen  stytomastoideum)  to  ascertain  the  course  of  the  distal 
portion  of  the  eaoalis  facialis  [Fallopii].  This  can  be  opened 
by  first  removing  the  mastoid  process  by  a  coronal  saw-cut  in  a 
plane  just  behind  the  foramen  stylomastoidenm.  When  this  cut 
has  gone  as  deep  as  the  foramen,  make  a  second  cut  at  right 
angles  to  it, — that  is,  a  sagittal  saw-cut, — to  meet  the  extremity 


of  the  first  cut.   Remove  the  bone  thus  excised  and  open  the  rest 
of  the  facial  canal  with  a  chisel. 

Study  the  direction  followed  by  the  N.  facialis  in  each  of  its 
four  stages.    Examine  the  following: 


Facial  Nerve  (N.  facialis). 
Note— 


(Vide  Fig.  133.) 


?  igeniculum  N.  facialis)  and  tiie  ^nglinn  at 

It  /fcniculi),  whicb  really  belongs  to  the  N.  inter- 


(a)  Knee  of  the  facial  n 

the  knee  {ganglia 

inediiis. 

(6)  Neire  to  siflpeiliiis  muscle  {X.  stapedius), 
(e)  Ramus  anaslomosiiif;  with  the  lyiupanie  ptexns  (romus  anastomoticus 

cum  phr.u  ti/mpaniro)    (O.  T.  tynipanie  braneh).     This  helps  to 

fonn  the  lesser  superficial  petrosal  nene  {N.  petrosus  aaperficialia 
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Observe  also  (1)  the  communication  of  Arnold's  nerve 
{ramus  auricularis  N.  vagi)  with  the  trunk  of  the  N.  facialis,  a 
little  above  the  foramen  stylomastoideum;  (2)  a  little  branch, 
inconstant,  which  sometimes  runs  to  join  the  sympathetic  plexus 
upon  the  A.  meningea  media ;  it  is  called  the  external  superficial 
petrosal  nerve. 

Intermediate  Nerve  of  Wrisberg  (N.  intermedius)   (O.  T.  Sensory 
Part  of  Facial  Nerve). 

To  this  the  geniculate  ganglion  belongs.    Study — 

(a)  Larger  superficial  petrosal  nerve  {N.  petrosus  superficialis  major). 

This  carries  sensory  fibres  from  the  N.  intermedius  by  way  of 
the  Vidian  ner\'e  to  the  sphenopalatine  ganglion. 
(6)   Cord  of  tympanum  (chordu  tympani),     (Fig.  133.) 

This  carries  secretory  fibres  (sympathetic?)  to  the  Gl.  submaxil- 
laris  and  Gl.  sublingualis  and  taste  fibres  from  the  tongue  to  the 
ganglion  geniculi  of  the  N.  intermedius.  Read  carefully  the  com- 
plicated course  of  the  chorda  tympani  and  follow  it  as  well  as 
possible  in  the  specimen  and  in  models. 

Acoustic  Nerve  (N.  acusticus)  (O.  T.  Auditory  Nerve). 

Note  its  position  as  regards  the  N.  facialis  in  the  meatus  acus- 
ticus internus.  Observe  that  it  is  formed  by  the  fusion  of  two 
roots, — one  from  the  vestibule  {radix  vestibularis)^  the  other 
from  the  cochlea  {radix  cochlearis).  The  former  root  carries 
sensory  fibres  from  the  vestibule  and  semicircular  canals  and 
is  concerned  with  the  maintenance  of  equilibrium  of  the  head  and 
eyes ;  the  latter  root  carries  the  impulses  concerned  in  the  sense 
of  hearing  and  in  auditory  reflexes. 


LARYNX. 

Examine  the  position  and  relations  of  the  larynx.  Note  that 
to  its  presence  in  the  neck  is  due  the  laryngeal  prominence, 
or  **  Adam's  apple"  {prominentia  laryngea^  pomum  Adami). 
With  a  model  of  the  larynx  and  the  specimen  before  you,  read 
a  general  description  of  its  construction  before  beginning  the 
dissection. 

Examine  the  relation  of  the  larynx  to  the  tongue.  Study  the 
following : 

(a)  Median  plosso-epiglottic  fold  {plica  glosso-epiglottica  mediana)    (0. 
T.  middle  glosso-epiglottidean  fold,  or  fraenum  of  the  epiglottis). 
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(b)  Lateral  gloBSO-epiglottic  fold  {plica  glotso-epiglottica  lateralit)    (O. 

T.  lateral  glosso-epiglottidean  folds). 

(c)  Epiglottic  vallecula  {vallecula  epiglattica) . 

Cavity  of  Larynx  (Caviim  laryngis).  (Vide  Figs.  125,  134,  and  135.) 
Look  into  it  from  above,  tlie  epiglottis  being  pulled  well  for- 
ward, and  observe  its  subdiviBion  by  the  true  and  false  vocal 
cords  into  tbree  portions, — the  "  upper  subdivision,"  or  vesti- 
bule of  the  larynx,  the  "  middle  subdivision,"  corresponding  to 
the  ventricles  of  the  larynx,  and  the  "inferior  subdivision," 
below  the  true  vocal  cords  or  folds. 


VsllecQli  epIglotllc*^_ 


-^Tubereulmn  cunelloime 


indsora  iDtcrBrrtaenoIdca 


The  entrance  to  the  larynx,  or  superior  aperture  {aditus 
laryngis),  may  now  be  observed.  ^Vliat  is  its  shape f  How  is  it 
boundedt  The  aryepiglottic  fold  {plica  aryepiglottica)  (0.  T. 
arytaeno-epiglottidean  fold)  extends,  on  each  side,  from  the  lat- 
eral margin  of  the  epiglottis  in  front  to  the  tip  of  the  arytaenoid 
cartilage  behind.  Note  that  it  is  formed  by  the  junction  of  the 
tunica  mucosa  pharjugis  with  the  tunica  mucosa  lar^-ngis.  In 
it  near  its  posterior  extremity  are  two  tubercles,  the  cuneiform 
tubercle  (tuberciilum  cuneifnnne  [Wrishergi'])  and  the  cornicu- 
late  tubercle  (tubercvlum  cormadatum   [Santorini]),  on  each 
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side,  due  to  tlie  cuneiform  and  the  corniculate  cartilage  respec- 
tively; between  the  tubercula  eorniculata  of  the  two  sides, — that 
is,  in  the  median  plane  behind, — note  the  interarytaenoid  notch 
(incisura  interarytaenoidea).  The  cavity  between  tlie  aditus 
and  the  ventricular  folds  {plicae  ventricular es)  (0.  T.  false  vocal 
cords)  is  called  the  vestibule  of  the  larj-nx  {vestibulum  laryng'is). 
This  cavity  communicates,  by  means  of  the  slit  {rima  vestihuU) 
(0.  T.  false  glottis)  between  the  ventricular  folds  {plicae  ven- 
triculares)  (O.  T.  false  vocal  cords),  with  the  superior  entrance 
to  the  glottis  {aditus  glottidis  superior). 


Cavum  pharyiuds 
Kec«Miu  plciformli' 


^^^  laiynglB  (Morgsgnll) 

Plica  ven  [rltulnrla  ■■^\."^BBt^^B  JfiF'/ 

»^^  ^^" '^'■^  '       ._^.._..i —  iiiriculi  laryn^ 


lOldcna  (exterona) 


MftrtiMlirlaim, 
lino  glotuSi 

„, .;  ttienoldea 

(proceAQB  v<mUij 

Both  aecttoni  at  a  laryni  cut  tramreiseljr  acTon  In  tho  rt^ioo  of  Iho  rentricle.  The  mueoDi 
mcmbruie  hai been  rvmoved  Inim  Ihvilgbtiiilt.'oltliuloweriectl<iD.  (Afl«r Toldt,  Anat.  ALUu,  WIen, 
1*00,  2  Aua.,  p.  US,  Fig.  T&T.) 

On  each  side  of  the  aditus  glottidis  superior  is  situated  the 
ventricle  of  the  larynx  {ventrlcutus  laryngis  [Morgagnii})  (O. 
T.  larj-ngeal  sinus),  with  its  blind  sac-like  appendage,  appendix 
ventricuU  laryngis  (0.  T.  laryngeal  pouch  or  sac). 

The  true  vocal  cord,  or  vocal  fold  {plica  vocalis)  on  each  side, 
is  the  free  margin  of  the  three-sided  prismatic  projection  known 
as  the  vocal  lip  {labium  vocale).  Note  that  the  plica  vocalis  is 
situated  farther  medialward  than  the  plica  ventrical  aris.  Ob- 
serve near  the  anterior  extremity  of  the  plica  vocalis  the  "  yel- 
low spot"  {macula  flava).    To  what  is  this  duet 
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Glottis. 

The  two  plicae  vocales  together  form  the  glottis  (0.  T.  glottis 
vera),  the  slit  between  them  being  known  as  the  rima  glottidis. 
The  rima  glottidis  is  divisible  into — 

(a)  Intennembranous  part  (pars  intermembranacea)  (0.  T.  glottis  vo- 
calis),  the  anterior  longer  part,  between  the  plicae  vocales. 

(6)  Intercartilaginous  part  (pars  intercartilaginea)  (0.  T.  glottis  respira- 
toria),  the  posterior  shorter  part,  between  the  medial  surfaces  of 
the  arytaenoid  cartilages. 

The  cavity  below  the  rima  glottidis — i.e.,  the  inferior  cavity 
of  the  larynx — is  called  the  adittis  glottidis  inferior.  It  leads 
below  into  the  trachea. 

Mucous  Membrane  of  the  Larynx  (Tunica  mucosa  laryngis). 
Observe — 

(a)  Mucous  laryngeal  glands  (Gl.  laryngeae). 

(aa)  Anterior  (Gl.  laryngeae  anteriores),  in  front  of  and  behind 

the  epiglottis. 

(ab)  Middle  (GL  laryngeae  mediae),  on  the  plicae  ventriculares, 

in  the  ventricles,  and  around  the  cuneiform  cartilages. 

(ac)  Posterior  (GL  laryngeae  posteriores) ,  in  front  of,  in,  and 

behind  the  M.  arytaenoideus  transversus. 
(&)  Lymph-nodules  of  larynx    (noduli  lymphatid  solitarii),  especially 
on  the  posterior  surface  of  the  epiglottis  and  in  the  ventricles. 

Hyothyreoid  Membrane  and  Laryngeal  Muscles. 

With  a  probe  stuff  the  ventricle  of  the  larynx  and  its  appen- 
dix full  of  moist  cotton.  Fasten  the  larynx  with  pins  on  a 
wooden  block,  the  anterior  surface  upward. 

Find  the  ramus  externus  and  ramus  intemus  of  the  N.  laryn- 
geus  superior,  the  N.  recurrens,  the  superior  and  inferior  laryn- 
geal vessels,  and  avoid  injury  to  them  in  the  subsequent  dissec- 
tion. Remove  the  Gl.  thyreoidea  and  the  Mm.  omohyoideus, 
sternohyoideus,  stemothyreoideus,  thyreohyoideus,  and  con- 
strictor pharyngis  inferior.  Clean  and  study  the  following 
structures : 

(a)  Hyothyreoid  membrane    (memhrana  hyothyreoidea)    (0.   T.   thyro- 
hyoid membrane).    ObseiTC  how  it  is  perforated  by  the  A. 
and  V.  laryngea  superior  and  by  the  ramus  intemus  N. 
lar\'ngei  superioris. 
(aa)  Middle   hyotliyrcoid    lijramont    (lifjamentum   hyoihyreoideum 

medium), 
(ah)  Lateral   hyotliyrooid   lij^'ament    (liyamentum   hyothyreoideum 

lateraJe). 
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(aba)  Wheat-like  or  triticeous  cartilage  (cartilago  iriticea). 
(h)  Cricothyreoid  muscle  (3/.  cricothyreoideus) . 

(ba)  Straight  part  (pars  recta)  (0.  T.  anterior  or  oblique  part). 

(bb)  Oblique  part   (jiars  obliqua)    (0.  T.  posterior  or  horizontal 

part). 

Study  its  origin,  insertion,  action,  and  innervation. 
(c)  Middle  cricothyreoid   ligament    (ligamentum   cricothifreoideum    [me- 
dium]) (0.  T.  middle  portion  of  cricothyreoid  membrane). 
This  is  really  a  part  of  the  couus  elasticus  ( vide  infra). 

Reverse  position  of  larynx  on  wooden  block,  so  that  posterior 
surface  looks  upward.  Slit  open  oesophagus  along  middle  line 
behind.  Dissect  the  tunica  mucosa  cautiously  off  the  posterior 
aspect  of  the  cricoid  and  arytaenoid  cartilages,  avoiding  injury 
to  the  A.  laryngea  inferior  and  N.  recurrens  (between  thyreoid 
and  cricoid  cartilages).  . 

Clean  carefully  the  following  muscles  and  ascertain  their 
form,  position,  origin,  insertion,  action,  and  innervation: 

(a)  Posterior  crieoarytaenoid  muscle  (M.  cricoarytaenoideus  posterior). 

(b)  Oblique  arytaenoid  muscle  (M.  arytaenoideus  obliquiis). 

(ba)  Aryepiglottic  muscle   (M,  aryepiglotticus)    (0.   T.  aryteno- 
epiglottidean  muscle). 

(c)  Transverse  arytaenoid  muscle  (M,  arytaenoideus  transversus) , 

From  this  point  on,  the  dissection  is  conducted  differently  on 
the  two  sides,  that  on  the  right  being  made  especially  for  the 
muscles,  that  on  the  left  for  the  vessels  and  nerves. 

Fasten  larynx  by  its  left  side  to  the  wooden  block.  Remove 
the  M.  cricothyreoideus  of  the  right  side.  Cut  through  the  right 
ligamentum  hyothyreoideum  laterale;  disarticulate  the  right 
inferior  comu  of  thyreoid  cartilage  from  the  facies  articularis 
thyreoidea  on  the  side  of  the  cricoid  cartilage.  Cut  vertically 
through  the  lamina  dextra  of  the  thyreoid  cartilage  a  little  lat- 
eral from  the  anterior  median  line  and  remove  the  detached  right 
lamina. 

Clean  carefully  and  study  the  form,  position,  origin,  inser- 
tion, action,  and  innervation  of  the  following  muscles : 

(a)  Lateral  crico-arytaenoid  muscle  (3f.  cricoarytaenoideus  lateralis). 

(b)  Thyi*eo-arytaenoid  muscle  (M.  thyreoarytaenoideus  [ejrtcrnus]). 

(c)  Thyreo-epiglottic  muscle   (M.   thyreoepiglotticus)    (0.  T.   thyro-epi- 

glottidean  muscle). 

(d)  Vocal  muscle  (M.  vocalis)   (0.  T.  internal  th^-ro-aiytenoid  muscle). 

(This  muscle  is  best  seen  in  a  cross-section  through  the  whole 
larynx  at  the  level  of  the  true  vocal  cord.    It  lies  medial  from  the 
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M.  thyreoaryUenoideua    [externusj,   the  two  being  scarcely  sep- 
arable.) 
(e)  Veiilricuiar  muscle  (lU.  ventricularis). 

Tbis  is  a  minute  muscle  in  tbe  plica  veotricularis,  scarcely  to  be 
made  out  except  with  the  aid  of  tbe  microBcope. 

Remove  cautiously  the  M.  cricoarytaenoideas  lateralis  and 
try  to  separate  the  il.  thyreoarytaenoideus  [extemus]  from  the 
more  medially  situated  M.  vocalis.  Ascertain  the  relation  of  the 
latter  to  the  labium  vocale  and  then  remove  it.  Study  the  parts 
now  exposed. 

Fio.  I3fi. 

Bundle  ol  the  M.  MylDphuyiigeui 


M.  OJCOtbTrcoidcui 

.ArticulBtIo  ciiroUiyrooldea 

M,  <;Ht-&AiylaeDo]deliii  ponterlor 


M.  cvTBlocclcolileue  (V«r.) 


Elastic  Membrane  of  Larynx  (Membrana  elastica  larjmgis). 

(a)  Elastic  cone  (conus  etasticus)  (0.  T.  cricothyroid  membrane). 

(oa)  Vocal  ligament  {Ui/amentum  vocale)  (0.  T.  inferior  thyro- 
arytenoid ligament). 

Observe  that  tbis  is  really  the  upper  free 
thickened  border  of  the  conus  elasticus.  Note 
especially  its  anterior  and  poslerior  attachments. 
Between   tbe   two    ligamenta    vocalia   in    front 

(aaa)  Sesamoid  cartilage  (carlilago  seaamoidea). 
(h)  QuadranEulnr  membrane  (membrana  quadrangularis) . 

(6a)  Ventricular   ligament    (ligamentum    ventriculare)    (O.    T. 
superior  thyro-arytenoid  ligament). 
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Observe  that  this  ligament  is  simply   the  thickened 
lower  margin  of  the  quadrangular  membrane. 

Next  dissect  away  on  the  right  side  the  remains  of  the  plica 
aryepiglottica,  membrana  quadrangularis,  plica  ventricularis, 
plica  vocalis,  and  conus  elasticus,  but  leave  the  arytaenoid  and 
comiculate  cartilages  undisturbed.  Remove  the  cuneiform  car- 
tilage from  the  right  aryepiglottic  fold  and  preserve  it  for  subse- 
quent study.  The  left  wall  of  the  cavity  of  the  larynx  may  now 
be  thoroughly  studied,  and  any  points  not  well  made  out  in  the 
preliminary  study  of  the  cavity  before  it  was  opened  should  be 
cleared  up  before  going  further. 

Vessels  and  Nerves  of  Larynx. 

The  dissection  of  the  vessels  and  nerves  of  the  interior  of  the 
larynx  should  now  be  undertaken. 

(a)  Internal  ramus  of  superior  laryngeal  nerve  (ramus  intemus  N.  laryn- 

get  superioris), 
(aa)  Ramus  anastomosing  with  inferior  laryngeal  nerve   (ramus 
anastomotictis  cum  N,  laryngeo  inferiore)    (0.  T.  Galen'S 
loop). 

Make  traction  on  this  nerve  outside  the  larynx  where 
it  pierces  the  membrana  hyothyreoidea  and  cut  through  the 
tunica  mucosa  laryngis  on  the  inner  surface  of  this  mem- 
brane and  find  the  nerve  and  artery.  Gradually  dissect  off 
the  tunica  mucosa  and  expose  their  branches.  What  is  the 
function  of  the  internal  ramus  of  the  N.  laryngeus  superior  t 

(b)  Inferior  laryngeal  nerve  from  the  recurrent  nerve  (AT.  laryngeus  in- 

ferior N.  recurrentis)  (0.  T.  recurrent  laryngeal  nerve). 

To  see  it  well,  draw  the  thyreoid  cartilage  well  lateral- 
ward. 

(ba)  Anterior  ramus  (ramus  anterior). 

What  muscles  are  innervated  by  itt 

(bb)  Posterior  ramus  (ramus  posterior). 

What  muscles  does  it  supply  t 

(c)  Superior  laryngeal  artery  (A,  laryngea  superior). 

(d)  Inferior  laryngeal  artery  (^4.  laryngea  inferior). 

Cartilages  and  Ligaments  of  Larynx. 

Some  of  these  have  already  been  examined. 

Remove  the  rest  of  the  mucous  membrane  and  the  muscles 
from  the  cartilages,  taking  care  not  to  injure  the  ligaments  or 
the  smaller  cartilages.    Study — 

Epiglottis  and  its  Ligaments, 
(a)  Epiglottis. 

(aa)  Stem  of  epiglottis  (petiolus  epiglottidis) . 
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(ab)  Epiglottic    tubercle     (tuherculum    epiglotticum)     (0.    T. 

cushion  of  epiglottis). 

(ac)  Epiglottic  cartilage  (cartilago  epiglottica) . 

(h)  Thyieo-epiglottic   ligament    (ligamentum   thyreoepiglotticum)    (0. 

T.  thyro-epiglottidean  ligament), 
(c)  Hyo-epiglottic  ligament  (ligamentum  hyoepiglotticum)  (0.  T.  hyo- 

epiglottidean  ligament). 

Thyreoid  Cartilage  (Cartilago  thyreoidea). 

(a)  Right  and  left  plates  (laminae  [dextra  et  sinistra^)  (0.  T.  ala). 
(h)  Superior  thyreoid  notch  (incisura  thyreoidea  superior), 

(c)  Inferior  thyreoid  notch  (incisura  thyreoidea  inferior). 

(d)  Superior  thyreoid  tubercle  (tuherculum  thyreoideum  superius). 

(e)  Inferior  thyreoid  tubercle  (tuherculum  thyreoideum  inferius). 

(f)  Oblique  line  (linea  obliqua), 

(g)  Superior  horn  (comu  superius). 
(h)  Inferior  horn  (comu  inferius), 

(i)    Thyreoid  foramen  (foramen  thyreoideum). 

Cricothyreoid  Joint  (Articulatio  cricothyreoidea) , 

(a)  Capsule  of  joint  (capsula  articularis  cricothyreoidea), 

(h)  Lateral  ceratocricoid  ligaments  (Ligg,  ceratocricoidea  lateralia). 

(c)  Anterior  ceratocricoid  ligament  (Lig,  ceratocricoideum  anterius), 

(d)  Posterior  ceratocricoid  ligaments  (Ligg.  ceratocricoidea  posteriora). 
Divide  the  structures  connecting  the  thyreoid  cartilage  to  the  cricoid 

and  remove  the  former. 

Cricoid  Cartilage  (Cartilago  cricoidea). 

(a)  Arch  (arcus  [cartilaginis  cri^oideiie]) . 

(b)  Lamina  (lamina  [cartilaginis  cricoideae]) , 

(c)  Arytaenoid  articular  surface  (fades  articularis  arytaenoidea) . 

(d)  Thyreoid  articular  surface  (fades  articul^iris  thyreoidea). 

Observe  also  the  cricotracheal   ligament    (ligamentum   crico- 
tracheale), 

Comiculate  Cartilage   (Cartilago  comiculata  [Santorini])    (0.  T.  carti- 
lage of  Santorini). 
(a)  Arycomiculate  joint  (synchondrosis  ary comiculata) . 
(h)  Comiculopharyngeal  ligament  (Lig.  comiculopharyngeum)   (0,  T. 

Lig.  jugale). 
(ha)  Cricopharyngeal  ligament  (Lig.  cricopharyngeum) , 

Arytaenoid  Cartilage  (Cartilago  arytaenoidea) , 

Remove  one  in  order  to  study  the  cartilage  itself;    leave  the 
other  in  situ  for  the  study  of  the  ligaments. 
(a)  Tip  or  apex  (apex  [cartiluginis  arytaenoideae]) . 
(h)  Base  (hasis  [cartilaginis  arytaenoideae]). 

(ha)  Articular  surface  (fades  arlicularis). 

(c)  Posterior  surface  (fades  posterior). 

(d)  Medial  surface  (fades  medialis)  (O.  T.  internal  surface). 

(e)  Lateral  surface  (fades  lateralis)  (0.  T.  antero-extemal  surface). 

(ea)  Nodule  or  hillock  (coUiculus). 
(eh)   Arched  ridjire  (crista  arruata). 

(ec)  Triangular  depression   (fovea  triangularis). 

(ed)  Oblong  depression  (fovea  ohlonga). 
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(/)  Vocal  process  (proceasuB  vti<mlia). 

{g)  Muscular  process  [procengus  muieularK). 
Cuneiform  Cartilage  (Cartilago  fwii'ifnrmis  \Wriaberg\\). 

Was  Ihis  presaiit  (>ii  each  !>ide  in  tbe  subject  uniler  dissectiout 
Crico-arylaenaid  Joiat  (Articulalio  cricoarytaenoidea) . 

(o)  Joint-capsule  [capxula  articularin  cricoarytaenoidea). 

{b)   Posterior  crico-arytaeuoid  Hgameut   {Lig.  cricoarytacnoideum  pot- 

The  student  is  advised  to  read  at  this  juncture  on  the  physi- 
ology of  voice-production  and  to  study  the  action  of  the  various 
]aryDgeal  muscles.  Why  does  food  not  enter  the  larynx  during 
deglutition? 

TONGUE  {LINGUA). 
Examine  the  following : 


[a)  Back  of  ton^e  (dorsum  linguof). 

(b)  Boot  of  tonf^ie  [radix  linguae). 

To  what  ia  it  attached  f 


(Vide  Figs.  125, 137.) 


»  Elono«plglattlm 


a  Bl™K>OPt«l< 


Foramen  cneciii-  . 
(MoiKBgrini 
Sulcus  tiTnili 
Ungnuc 


■PIUm  lenHcnlArHi  ■' 
Papillae  TBUnlae' 
Pap[Llae  lnl1aMe> 


Papillae  an 
Papillae  lunglfonneB. 


— Apoz  liDgiuie 
Dorsal  siiHsce  of  tongue.    (After  Toldt.  Anat.  Atlaa,  Wicn.  leOO,  I  Aufl.,  p.  403,  Fig.  M9.) 


(f)  Body  iif  tonffiie  {corpus  linguae). 
id)    Inferior  surface  {fades  inferior  \tiaguae]). 
(da)  Fimbriated  fold  (plica  fimbriata). 
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(e)  Tip  of  tongue  {apex  linguae). 

if)  Mucous  nictiibraiie  u£  tongue  {tunica  mucosa  linguae). 

This  has  already  been  studied  iu  eiinnection  with   the 
mouth  cavity,  but  should  now  be  reviewed. 
{fa)   Kreuuluu  ("bridle"  or  "check-rein")  of  tongue  (frenulum 

linguae). 
{fb)  Lingual  papillae  (pajnllae  linguaka). 

{fba)  Filifonn  papillae  {papillae  filiformea). 

{fbb)  Conical  papillae  {papillae  conicae). 

ifbc)   Fungiform  papillae  {papillae  fungiformea). 

ifhd)  Lenticular  papillae  {papillae  lenticulares) . 

{fbe)  Vallate  papillae  {papillae  vallalae)    (0.  T.  circum- 

vallate), 
ifbf)  Foliate  papillae  (papillae  foliatae). 
(g)  Median  sulcus  of  tongue  (sulcus  medianus  linguae), 
(h)  Tenuinal  sulcus  (sulcua  terminalis). 


Fig.  138. 


U.  TerticoUi  Ilngiue 


'^1»- 


Fack*  Inferior  linguae 


Septum  llDBuae 


(i)   Blind  foramen  of  tongue  (foramen  caecum  linguae  [Morgagnii]). 
(ia)  Lingual  duct  (ductus  lingualts). 

{iaa)  Thyreoglossal  duct  (ductus  IkyreoglosSKs). 
{j)  Lingual  tonsil  (tonsilla  lingualis). 

(ja)  Lingual  folliculi  {folliculi  linguales). 
(b)  Xuaclea  of  tongue. 

Remove  the  tunica  mucosa  linguae  from  the  right  side  of  th» 
tongue;    isolate  the  individual  muscles  and  review  their  form,  posi- 
tion, origin,  insertion,  action,  and  innervation. 
Extrinsic  muscles  (niie  Fig.  1V2) : 

(ka)  Oenioglossus  muscle  (if.  genioglossus). 
ikh)  Hyoglossus  muscle  (it.  htjogloaaua). 
(tr)   Ohondniglossus  muscle  (J/,  chondroghssus). 
(Id)   Styloglossus  muscle  (M.  siglagloaaua). 
Intrinsic  muscles  (vide  Fig,  13.''): 

(ke)  Superior  longitudinal   muscle  of  tongue   (if.   longiludinalis 

nHperior  liufluae)  (0.  T.  siiperlicial  lingual), 
(1/)  Inferior  longitudinal  muscle  of  tongue  lit.  longitudinalia  in- 
ferior linguae)  (0.  T.  inferior  lingual). 
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{kg)  Trans\'erse  muscle  of  tongue  (M.  trans  versus  linguae), 
(kh)  Vertical  muscle  of  tongue  (M.  verticalis  linguae), 
(l)    Septum  of  tongue  (septum  linguae), 
(m)  Nerves  of  tongue  (to  be  studied  on  left  side  of  tongue). 
(ma)  Glossopharyngeal  nerve  (N,  glossopharyngeus), 

(maa)  Lingual  rami  (rami  linguales), 
(mb)  Lingual  nerve  (N,  Hngualis), 

(mha)  Sublingual  nerve  (N,  sublingualis), 
{mbb)  Lingual  rami  (rami  linguales). 

Read  on  the  relations  of  the  N.  trigeminus  and 
the  N.  intermedins,  respectively,  to  the  N.  lingualis. 
(mc)  Hypoglossal  nerve  (N,  hypoglossus) , 

(mca)  Lingual  rami  (rami  linguales). 
What  do  they  inner\'ate? 
(n)  Lingual  artery  (^4.  lingualis), 

(na)  Dorsal  rami  of  tongue  (rami  dorsales  linguae), 
(nb)  Deep  artery  of  tongue  (A,  profunda  linguae)  (0.  T.  ranine 
artery). 

BRAIN  (ENCEPHALON). 

The  student  should  now  undertake  the  systematic  study  of 
the  brain. 

Membranes  of  Brain  (Meninges  encephali). 

(a)  Dura  mater  of  the  brain   (dura  mater  encephali).     This  has  been 

examined  before  (p.  198). 

(b)  Arachnoid  of  brain  (arachnoidea  encephali), 

(ba)  Subarachnoid  cavity  (cavum  subarachnoideale) , 

(bb)  Subarachnoid  cisterns  (cistemae  subarachnoideales) , 
Divide  the  arachnoid  in  the  middle  line  over  the  anterior  surface  of 

the  medulla  oblongata  and  pons,  and  turn  the  two  halves  lateralward. 

(bba)  Cerebellomedullary  cistern  (cistema  cerebellomedul- 

laris)  (0,  T.  cistema  magna). 

(bbb)  Cistern  of  the  lateral  fossa  of  the  cerebrum   (cis- 

terna   fossae    lateralis    cerebri    [Sylvii]).      Note 
relation  to  A.  cerebri  media. 

(bbc)  Cistern  of  the  chiasm  (cistema  chiasmatis) . 

(bbd)  Interpeduncular  cistern  (cistema  interpeduncularis) 

(0,  T.  cisterna  basalis). 

(bbe)  Cistern  of  the  large  veins  of  the  cerebrum  (cistema 

venae  magnae  cerebri), 
(be)  Arachnoideal     granulations      (granulationes     arachnoid^ales 
[Pacchioni])  (0,  T.  Pacchionian  bodies).     (Vide  Fig.  84.) 

(c)  Pia  mater  of  brain  (pia  mater  encephali).    Study  this  in  its  relation 

to  the  surface  of  the  brain.    The  portions  of  the  pia  in  the  interior 
of  the  brain  will  be  studied  later  on. 
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Blood-vessels  of  Brain.    (Vide  Fig.  140.) 

Remove  the  arachnoidea  encephali  from  the  base  of  the  cere- 
brum and  from  the  anterior  surface  of  the  rliombencephaton. 
With  scissors  and  forceps  follow  the  blood-vessels,  beginning  at 
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the  large  trunks  and  passing  out  to  the  finer  subdivisions.    Do 
not  injure  the  brain  substance. 


T.  lobiu  tcmponlli 


It  off) ;  r-XIt,  N'n.  ccrebiul™ ;  . 
/,  art.  cerebri  modla :  A  Iml.  nrL 
1.  roTDDiun Irani  poMcrlor;  ArAr 
o  (he  pIcxuK  chaiinlicL ;  r.  lute 
etot  the  prvrcdlng;  . 


Aim,  art.  ocdiJiWIlii  IDoret) ;  Am-mp.  art.  rcrpbi-lll  mipiTlor:  ArfrnutI 
rk>r:.lnTli(/.  iirt.rcrcbclll  Inferior  pnstvrloi;  ,1  irrl.  nrt.  vcnubnilli ;  .^^ a, 
Monakow,  Gvhlmpetholosle,  Wlcn,  inw,  p.  nw,  Fig.  isi.) 


cerebri  itnterlor ;  Cbm  n,  art.  eom- 
Fnlieularin :  is,  ihr  mnlcal  ch<i-(  braochca 
art.  chorioldca  ;  fli,  a  itmull  branch  ol  ihe 
1  branrhcs  of  (he  A.  nim.  poM. ;  A  rp,  alt. 
I.  art.  tiinporalii  (Duret) ; 


Arteries. 

{a)  Vertebral  artery  {A.  vertebralis). 

{aa)  Posterior  spinal  artery  {A.  spinalia  posterior), 
{ah)  Anterior  spinal  artery  {^4.  spinalis  anterior). 
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(cd)  Middle  cerebral  artery  (A.  cerebri  media)    (0.  T.  arteria 
foagae  Sylvii).     (Vide  Figs.  140-142.) 

Distinguish  between  basal  and  central  branches  and  cortical 
braDches  of  the  cerebral  arteries.   Why  should  emboli  pass  more 


Fnintal  seclloa  chrough  the  rlgtit  cerebral  hemlapberc  {pUno  ol  the  Krrui  centialli  and  cblaima 
optirinn).  Origin  and  coume  or  Uw  A.  k'nllcularia  as  wtll  as  of  Ibc  wrtlcul  bmnchca  of  Ihi-  A.  cer- 
ebri  diL-dia,  MhenuCcally  sbovD. 

0«i.  nnter]or,  Gcp,  poeterior  central  ryrua:  Airf,  lobultu  paraccntralli ;  T,-Tt.  fim  to  fourth  lem- 
poral  g;nu;  B,  corpus  ollomini;  Am,  nuclcoi  amygdalae;  J,  iHUnd:  ^,  fiwum  ccrtbri  Uteralii 
[grlvill:  U,  nucleus  lenticularia ;  Tlial,  thalamua;  (7/.  gynu  hippocampi ;  I,  Held  of  the  A.  cer,  ant.; 
//.  of  the  A,  cor.  med. ;  III,  ol  the  A.  ccr,  poet.  The  dotted  line*  ahow  the  boundariea  between  theae. 
Ch,  chionna  optlcum ;  Oir^  A-  cer.  Inf.;  t,  stem  of  the  A.  eer,  mcd. ;  ta,  comae  to  the  Island  la  ahown  bj 
doHdluulline:  f,  lentieuloMrlatv  arterlea:  S,  Icntleulo^ptlc  aileriea ;  (.  oonieal  branches  of  the  A.  eer. 
med. ;  ia,  medullary  branches  of  the  cortical  twigs  of  the  A.  cer.  med.  {After  v.  SJonakow,  Uchlm- 
path.,  Wlen,  IWV.  p.  eji.  Fig.  IBS.) 


frequently  into  the  middle  cerebral  than  into  the  anterior  cere- 
bral artery!    The  "  artery  of  cerebral  hemorrhage"  (Charcot), 
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SO  called  on  account  of  the  frequency  of  its  involvement,  as  com- 
pared with  the  other  cerebral  arteries,  is  one  of  the  lenticular 
branches  of  the  A.  cerebri  media.  For  a  full  description  of  the 
cerebral  arteries  and  their  relation  to  cerebral  hemorrhages,  see 
V,  Monakrow,  Gehirnpathologie,  pp.  667-792. 

Veins  (Venae  cerebri). 
Superficial. 

(a)  Superior  cerebral  veins  (Vv.  cerebri  superiores). 
(6)  Middle  cerebral  vein  (V.  cerebri  media), 

(c)  Inferior  cerebral  veins  (Vv,  cerebri  inferiores), 

(d)  Superior  cerebellar  veins  (Vv,  cerebelli  superiores). 

(e)  Inferior  cerebellar  veins  ( Vv,  cerebelli  inferiores), 

(f)  Basal  vein  (V,  basalis  [Rosenthali^) , 
Deep, — These  may  be  studied  later. 

Removal  of  Meninges  and  Superficial  Blood-vessels. 

Place  the  brain  on  the  table,  with  the  base  upward.  With 
forceps  and  scissors,  cautiously  remove  the  membranes  and 
blood-vessels  from  the  surface.  The  pia  over  the  medulla  oblon- 
gata and  lower  part  of  pons  may  be  left  until  after  the  cerebral 
nerves  have  been  identified  and  studied.  The  base  of  the  brain 
is  now  exposed,  including  a  part  of  the  basis  cerebri  and  the 
inferior  (anterior)  surfaces  of  the  pons,  medulla  oblongata,  and 
cerebellum.    Observe — 

(a)  Longitudinal  fissure  of  cerebrum  (fissura  longitudinalis  cerebri), 

(b)  Lateral  fissure  of  cerebrum  (fissura  cerebri  lateralis  [Sylvii])  (0,  T. 

fissure  of  Sylvius). 

(c)  Temporal  pole  (poltis  temporalis), 

(d)  Optic  chiasm  (chiasma  opticum)  with  optic  nerves  (Nn,  optici)  and 

optic  tracts  (tractus  optici). 

(e)  Hypophysis  (hypophysis)    (0.  T.  pituitary  body).     This  may  have 

been  left  in  the  sella  turcica. 

(f)  Infundibulum  (infundibulum)  ("funnel"). 

(g)  Ash-like  tuber  (tuber  cinereum). 

(h)  Mammillary  bodies  (corpora  mammillaria) . 

(i)    Cerebral  peduncles  (peduncuH  cerebri)  (0.  T.  crura  cerebri). 

(j)  Interpeduncular  fossa  (fossa  inter peduncularis  [Tarini]). 

(ja)  Anterior  recess  (recessus  anterior). 

(jb)  Posterior  rece^fi  (recessus  posterior), 
(k)  Posterior  perforated  substance  (substantia  perforata  posterior). 
(I)    Pons  (pons  [Varolii])   ("bridge"). 
(m)  Medulla  oblongata. 

Cerebral  Nerves  (Nn.  cerebrales).     (Figs.  139  and  143.) 

The  '*  superficial  origins"  of  the  cerebral  nerves — i.e.,  their 
regions  of  exit  from  or  entrance  into  the  brain — ^may  now  be 
examined. 
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I.  Olfactory  nerves  (An.  olfactorii).  Do  not  confuse  these  with  the 
olfactory  tracts.  Tiy  to  Hnd  the  tine  threadu  of  the  \n.  olfactorii 
penetrating  the  ventral  surface  of  each  bulbus  olfactuiiiis.  Tliey 
come  from  the  nasal  mucous  membrane,  through  the  lamina 
cribrosa  of  the  ethmoid  bone. 
II.  Optic  nerve  {N.  opticus).  Il  runs  from  the  back  of  the  eyeball  to  the 
optic  chiasm.  The  student'^  later  studies  will  show  him  that  the 
optic  nen'c  is  really  uot  a  peripheral  nerve,  like  the  other  cerebral 
nerves,  but  rather  a  part  of  the  central  nervous  system. 

Fig.  143. 


Plmra  loDKltndlnalbi  rercbrl 


V,  ovulomotorli 
IV-iliinculi 
Subctanlla  pi'rfnnita  pimprior 


III.  Oculomotor  nerve  (N.  oeulomotorius) .    Look  for  it  in  the  fossa  inter- 

pediiticularis.    It  belongs  to  the  midbrain. 

IV.  Troolilear  nene  (.V.  trochlearis).    While  all  the  other  cerebral  nerves 

emer);e    from   the   ventral    aspect    of    Ihe   brain-stem,    this    ner\'e 
emerges  on  the  dorsal  aspect.     lis  exact  origin  will  be  seen  laler. 
Note  that  it  is  on  the  lateral  aspect  of  the  pedunciihis  cerebri,  while 
the  oculomotor  nerve  is  on  the  medial  aspect  of  that  structure. 
V.  Trigeminal  nen'e  (iV.  triggmintis) . 

(a)  Larger  portion  (porlio  major),  sensory. 

(b)  Smaller  portion  Iportio  minor),  motor. 
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VI.  Abducent  nen-e  (N.  ahducens).    Emerges  on  each  side  at  the  junction 
of  the  pons  with  the  medulla  oblongata. 
VII.  Facial  nerv^e  {N,  facialis), 

(a)  Intermediate  nerve  (AT.  intermedius)  (0.  T.  pars  intermedia, 
or  nerve  of  Wrisberg). 
VIII.  Acoustic  nerve  (AT.  actistictis)  (0.  T.  auditory  nerve). 

(a)   Vestibular  root  {radix  vestibularis).     This  runs  medial  to 

the  restiform  body. 
(6)  Cochlear  root   (radix  cochlearis).     This  runs  lateral  from 
the  restiform  body. 
IX.  Glossopharyngeal  nerve  {N,  glossopharyngeus) ,     It  may  be  difficult 
to  decide  exactly  how  many  fila  radicularia  belong  to  this  ner\'e  and 
how  many  to  X.  and  XI. 
X.  Vagus  nen'e  (N,  vagus)  (0.  T.  pneumogastric  nerve). 
XI.  Accessory  ner\'e  (AT.  accessorius)  (0.  T.  spinal  accessory). 
XII.  Hypoglossal  nerve  (N.  hypoglossus) ,    Emerges  between  the  oliva  and 
the  pyramis,  by  several  fasciculi  (fila  radicularia). 

Larger  Subdivisions  of  the  Brain. 

Note  the  subdivision  into  rhomboid  brain  (rhombencephalon) 
and  cerebrum,  the  junction  being  that  between  pons  and  mid- 
brain. 

The  rhombencephalon  includes — 

(a)  After-brain   (myelencephalon)    ("  medullary  brain"). 

(b)  Hind-brain  (metencephalon) ,  subdivisible  into — 

(ha)  Cerebellum. 
(bb)  Pons  [Varolii]. 

The  cerebrum  includes — 

(a)  Midbrain  (mesencephalon), 

(b)  Forebrain  (prosencephalon) ,  consisting  of — 

(ba)   Interbrain  (diencephalon)  and 
(bh)  End-brain  (telencephalon). 

Examine  carefully  the  longitudinal  fissure  of  the  cerebrum 
(fissura  longitudinalis  cerebri)  (0.  T.  great  longitudinal  fissure). 

The  following  table  shows  the  derivatives  of  the  three  cere- 
bral vesicles. 


DISSECTION    OF   THE    HEAD   AND   NECK 


325 


2 


g 

e 

o 

2 

a. 

p. 

:« 

s 

p£3 
en 

I 

1 

C 

2 

f^ 

^ 

u 

•^ 

&> 
C 

c 

mmm 

< 

X 

f4 

a 

§ 

fl 

1 

o 

3 

1 

3 

c 

1 

iS 

>, 

a 

s 

S 

2 

§ 

I 

p. 
o 

S 


i.? 

2 

Xi 

ll 


I 


P  -s- 


a 


1 

8 
§ 


C 


a  - 

-i    a 


c 
<: 


% 


rt 


0) 


b 
^ 
^ 


1/ 

be 


^      -S 


.5 

,2 


a 
s 


Vi 


5; 


c        c 


cm  .^ 

I     I 


3 
C 


=     =     > 


cr 

2 

a 


s 


•A 

3 


H 


a; 


t 


<:;      "o. 


2 


t.  — 


3 


3 


dfJISilA  {Bjq 


dI3isdA  (BjqdJdo  joua^uy 


326     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

The  student  may  now  remove  one  cerebral  hemisphere  {hemi- 
sphaerium  cerebri).  With  a  very  sharp,  thin  knife,  cut  through 
the  right  cerebral  peduncle  just  behind  the  right  corpus  mam- 
millare.  Turn  the  brain  over ;  press  the  two  hemispheres  apart 
by  widening  the  longitudinal  fissure  of  the  cerebrum;  expose 
the  corpus  callosum  and  cut  through  it  and  the  tissues  beneath, 
as  near  the  middle  line  as  possible,  or  a  very  little  to  the  left  of 
it,  so  as  to  leave  the  septum  pellucidum  on  the  right  hemisphere. 
Carry  the  incision  backward  to  meet  the  transverse  incision 
already  made  through  the  cerebral  peduncle.  This  right  hemi- 
sphere may  be  kept  in  the  preserving  fluid  while  the  rest  of  the 
brain  is  being  studied. 

External  Morphology  of  Rhomboid  Brain  and  Midbrain 
(Rhombencephalon  and  Mesencephalon). 

Lift  the  cerebellum  gently  from  behind  and  observe  the  rela- 
tion of  its  inferior  surface  to  the  medulla  oblongata  and  ven- 
triculus  quartus.  With  a  sharp,  thin  brain-knife,  cut  through 
the  cerebellum  in  the  middle  line  of  the  worm  (vermis).  Do  no 
injury  to  the  floor  of  the  fourth  ventricle,  but  permit  the  incision 
to  pass  forward  through  the  anterior  medullary  velum  as  far 
as  the  inferior  colliculi  of  the  midbrain.  Cut  through  the  three 
cerebellar  peduncles  on  the  right  side, — the  superior  peduncle 
(brachium  conjunctiimm) ,  the  middle  peduncle  {brachium  pon- 
tis),  and  the  inferior  peduncle  (corpus  restiforme).  Remove 
the  right  half  of  the  cerebellum  and  preserve  it  for  further  study. 

Make  three  drawings  showing  anterior,  lateral,  and  poste- 
rior views  of  rhombencephalon,  and  illustrating  the  following 
structures : 

Medulla  Oblongata. 

(a)  Anterior  median  fissure  (fissura  mediana  anterior), 
(6)  Posterior  median  fissure  (fissura  mediana  posterior). 

(c)  Blind  foramen  {foramen  caecum), 

(d)  P3rramid  (pyramis  [medullae  oblongatae]) . 

(e)  Decussation  of  pyramids  (decussatio  pyramidum). 

(f)  Anterior  lateral  sulcus  (sulcus  lateralis  anterior). 

(g)  Posterior  lateral  sulcus  (sulcus  lateralis  posterior), 
(h)  Olive  (oliva)  (0.  T.  olivary  eminence). 

(t)    Restiform   body    (corpus   restiforme)    (0.   T.    inferior   cerebellar 

peduncle). 
(j)  Lateral  funiculus  (funiculus  lateralis), 
(k)  Cuneate  funiculus   (funiculus  cuneatus)    (0.  T.  colunm  of  Bur- 

dach). 
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.  tubercle  i>f 


(I)   Gray  or  ashen  tubercle  (tuberculum  i 
Rolando). 

(ffi)  Slender  funiculus  (funiculus  gracilis)  (U.  T.  column  of  GollJ. 
(ma)  aub  (clava). 

(n)  External  arcuate  fibres  (fibrae  areualae  eitemae)    (0.  T.  super- 
ficial arcuate  fibres). 

Pons  [Varolii]. 

(a)  Basilar  groove  (tulcua  batHaris). 

(b)  Oblique  bundle  of  pons  (faaciculua  obliquua  [pontia]). 

(c)  Brachium  ("arm")  of  pons  {brachium  pontis)  (0.  T.  middle  cere- 

bellar peduncle). 

Fio.  144. 

11  [MonroiJ  Tranpiia 
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Isthmus  of  Rhombencephalon  (Isthmus  rhombencephali). 

(a)  Bracbium  conjunctivum  ("cimneetinK  arm")  of  cerebellum  {bra- 

chium conjunctivum  [cerebelli])    (0-  T.  superior  cerebellar  pe- 
duncle). 

(b)  Fillet  or  ribbon  (temniacuf). 

(ba)  Uteral  fillet  (Ummscus  lateralia). 

(bb)  Medial  fillet  (lemnincus  medialia)  (0.  T.  ribbon  of  Reil). 
(be)  Trigone  of  fillet  {Irigonum  lemnisci). 
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(c)  Anterior  medullaiy  velum  (velum  meduUare  anterius)  (0.  T.  valve 

of  Vieusseiis). 
(ca)  Frenulum  ("rem"  or  "cLeck-rein")  of  anterior  medullary 
velum  (frenulam  veli  medvllaria  anterioria). 

Midbrain  (Mesencephalon), 

(a)  Pedunele  of  cerebrum  {peduncutus  cerebri)  (0.  T.  cruB  cerebri). 

(aa)  Aqueduct  of  cerehium  {aquaeductus  cerebri  [Sylvii])  (0. 

T.  iter  e  tertio  ad  quartum  ventriculum). 
(db)  Lateral  sulcus  (sulcus  lateralis), 
{ac)  Sulcus  of  oculomotor  nerve  (sulcus  N.  oculomotorii) . 

(b)  Quadrigemiiial  bodies  {corpora  guadrigemina)  (0.  T.  optic  lobes). 

(ba)  Quadrigeminal  layer  {lamina  quadrigemtna). 

(bb)  Superior    hillock    (collicutua    superior)     (O.    T.    anterior 

body  or  uatea). 
{be)  Inferior  hillock  {coUioulus  inferior)   (0.  T.  posterior  body 

or  testis). 
{bd)  Superior  quadrigeminal  brachinm    {brachium  quadrigemi- 

num  guperius). 
{be)  Inferior  quadrigeminal   brachinm    {brachium    guadrigemi- 

num  inferius). 


Fig.  145. 
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(a)  Convolutions  of  cerebelkim  (ggri  cerebelti). 

(b)  Sulci  of  cerebellum  {sulci  ferebetli). 

(c)  Cerdiellar  vallecula  ("little  valley")   {raUecula  cerebelli). 

(d)  Anterior  notch  of  cerebellum  (incisura  cerebelli  anterior)    (0.  T. 

semilunar  notch). 

(e)  Posterior  notch  of  cerebellum    (incisura  cerebelli  posterior)    {0. 

T.  marsupial  notch). 
{f)  Horizontal  sulcus  of  cerebellum  {sutrtis  horizontalia  cerebelli)   (0. 

T,  jtreat  horizontal  fissure). 
{g)  TranK\'erse  fissure  of  cerebelhini  (fissura  transversa  cerebelli). 
(h)  Vermis  ("worm")  (vermis). 

{ha)   Lingua  ("tongue")  of  cerebellum  {lingua  cerebelli). 
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(mm)  Wing  of  central  lobule  {ala  iobuli  centralis). 
[tab)  Quadrangular  lobule  (lohulus  quadrangularis)  (O. 
T.  quadrate  lobule). 

(1)  Anterior  part  (pars  anterior), 

(2)  Posterior  part  (pars  posterior), 

(O.  T.  two  anterior  cresceutio  lobules). 
(iae)  Superior    semilunar    lobule    (lobulua    semilunaria 

superior)  (0.  T.  posterior  crescentlc  lobule), 
(ib)  Inferior  surface  (fades  inferior). 

(iba)  Inferior  semilunar  lobule  (lobulua  semilunaris  tK- 

ferior)  (0.  T.  postero-inferior  lobule). 
(ibb)  Slender  lobule  (Jobulus  gracilis). 
(ibo)  Biventral  lobule  (lobulus  biventer). 
(ibd)  Tonsil  of  cerebellum  (tonsilUi  cerebeUi). 
{t6e)  Flocculus  (flocculus)    ("  wool-tuft-like  body"). 

(1)  Secondary  flocculi  (ftocculi  secundarii),  in- 

constant. 

(2)  Peduncle  of  flocculus  (pedunculus  ftocculi). 
{3if)  Nidus  avis  {nidus  avis)   ("bird's  nest"). 

Fio.  148. 
Corpon  quadrlgemliia  CommlffiuiB  posterior  ct 


mpdJanB  pontPrlOr 
TunlculQS  cimestua.^'TIf -Sjir  IB"~ — Sulcm  iDlprtncdiu"  posterior 
FnnlcQlus  grm^llja --'^iR, li  1  .M— — Sull-ua  lalcraUs  ponlt'rtor 
Fimitiiliii  Intcn 


Fourth  Ventricle  (Ventriculus  quartus). 

(a)  Rhomboid  fossa  (fossa  rhomboidea). 

(aa)  Inferior  pai-t  (pars  inferior  fossae  rhomboideae  [ealam 
scriptorius]). 
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(ab)  Intermediate  part  (pars  intermedia  fossae  rhomboideae) , 

(aba)  Lateral    recess    (recessus    lateralis   fossae    rhom- 
boideae), 

(ac)  Superior  part  (pars  superior  fossae  rhomboideae). 

(ad)  Limiting  groove  (sulcus  limitans  [fossae  rhomboideae]). 

(ada)  Inferior  pit  (fovea  inferior). 
(acU))  Superior  pit  (fovea  superior). 

(b)  Trigone  of  hypoglossal  nen'e  (trigonum  N.  hypoglossi). 

(c)  Medullary  striae  (striae  medullares)  (0.  T.  striae  acusticae). 

(d)  Medial  eminence  (eminentia  medialis)  (0.  T.  eminentia  teres). 

(e)  Facial  hillock  (colliculus  facialis). 

(f)  Ash-like  wing  (ala  cinerea)  (0.  T.  trigonum  vagi). 

(g)  Acoustic  area  (area  acustica)  (0.  T.  trigonum  acustici). 
(h)  Locus  caeruleus  (locus  caeruleus)  (''hlue  plac€"). 

(»)   Roof  of  fourth  ventricle  (tegmen  ventriculi  qtutrti). 

(ia)  Posterior  medullary  velum  (velum  medullare  posterius). 
(ib)  Junction  of  epithelial  part  of  roof  with  compact  nerve  sub- 
stance (taenia  ventriculi  quarti). 
(iba)  Obex  (obex)  ("bar"). 
(ic)  Epithelial  chorioid  layer  (lamina  chorioidea  epithelialis) . 

(ica)  Median   aperture     (apertura    mediana    ventriculi 

quarti  [foramen  Magendii]). 
(icb)  Lateral    aperture     (apertura    lateralis    ventriculi 
quarti). 
(id)  Fastigium  (fastigium)  ("summit  of  roof"). 

External  Morphology  of  Forebrain  (Prosencephalon). 

Cut  cautiously  through  the  remaining  cerebral  peduncle  and 
place  the  rhombencephalon  and  the  mesencephalon  in  preserving 
fluid  for  further  study  later.  In  the  prosencephalon  distinguish 
the  following  parts : 

Forebrain  ( prosencephalon ) . 
Interbrain  ( diencephalon ) . 

Thalamic  brain  (thalamencephalon). 

Mammillary  part  of  hypothalamus  (pars  mammillaris  hypothalami). 
End-brain  ( telencephalon ) . 

Hemisphere  ( hemisphaerium ) . 

Optic  part  of  hypothalamus  (pars  optica  hypothalami). 

Make  three  drawings  of  the  half  of  the  prosencephalon  before 
you — 

(a)  Of  medial  surface  (fades  medialis  cerebri).     (Fig.  151.) 

(b)  Of  convex  surface  (fades  convexa  cerebri).     (Fig.  149.) 

(c)  Of  base  (basis  cerebri).     (Fig.  150.) 

Take  up  systematically  the  study  of  the  external  morphology 
as  follows : 
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End-brain  (Telencephalon). 

Note  that  it  consists  of  the  optic  part  of  the  h\'pothalanms 
ipars  optica  hypothalami)  and  the  hemisphere  (hemisphaer- 
ium). 

Hemisphere  (Hemisphaeriutn). 

This  inclades  the  hrain-inantle  {pallium),  the  olfactory  brain 
(rhinencepkalon),  and  the  striate  body  (corpus  striatum).  The 
fiKsura  longitudinalis  cerebri  was  examined  before  the  hemi- 
spheres were  separated.  Locate  now  the  transverse  fissare  of 
tlie  cerebrum  (fissura  transversa  cerebri). 


Thr  led  ri'tt'tmil  hcmliiiilivrf.    Liitcnil  (wpccl.    lAfterToliit, 


Brain-mantle  (Pallium). 

Note  its  subdivision  by  fissures  {fissurae  cerebri)  and  grooves 
{sulci  cerebri)  into  convolutions  (nyri  cerebri).  What  is  the 
difference  arbitrarily  made  between  a  "  fissure"  and  a  "  sul- 
cus"! Besides  the  main  gj'ri,  there  are  others  in  the  depth 
{ffyri  profundi)  and  small  gyri  connecting  adjacent  gj'ri,  the 
so-called  fiyri  1ran.iiiiri  (O.  T.  nnnectent  g>'ri).  On  the  basis 
cerebri  note  the  petrosal  impression  {impressio  pctrosa)  due  to 
the  petrous  portion  of  the  temporal  bone. 

The  student  should  begin  his  study  of  the  topography  of  the 
pallium  with  a  careful  examination  of  the  lateral  fissure  of  the 
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cerebrum  (fissura  cerebri  lateralis  [Sylvii]),  ordinarily  known 
as  the  *'  fissure  of  Sylvius."  Besides  its  main  trunk  (tntncus), 
observe — 


(a)  Posterior  ramus  (ram 
(c)  Horizontal  anterior  ra 

u  poaierior). 

1U8  (ramiu  anr«n'or  oscfnden*). 
iius  (ramiu  anterior  Aori^onlalia). 

Fig. 

150. 

sulciu  oltoclortuB 

BulbiuoItuilortDi 

f     ,1        Ttsfiiis  .■l(«cloflus 

sulci  urbJIalw           J^ 

1 

mi€=. 

Lobei  of  Cerebrum  (Lobi  cerebri)  and  their  Boundaries. 

The  pallium  has  been  subdivided  arbitrarily  into  five  lobes : 

(1)  Frontal  lobe  (Xohus  frontalis). 

(2)  Parietal  lube  (lobus  panetalis). 

(3)  Temporal  lobe  [lobus  lemporalia). 

(4)  Occipital  lobe  (.lobus  occipHalia). 
(6)  Island  of  Reil  (insula). 
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These  five  lobes  are  bounded  by  six  fissures : 

(1)  Fissure  of  Sylvius  (fissura  cerebri  lateralis  [Sylvii]), 

(2)  Central  sulcus  of  Rolando  (sulcus  centralis  [Rolandi])  (0.  T.  fissure 

of  Rolando). 

(3)  Sulcus  of  cingulum  (sulcus  cinguli)  (0.  T.  callosomarginal  sulcus). 

(4)  Parieto-oecipital  fissure  (fissura  parietooccipitalis) , 

(5)  Collateral  fissure  (fissura  collateralis) , 

(6)  Circular  sulcus  of  Reil  (sulcus  circularis   [Beili])    (0.  T.  limiting 

sulcus  of  Reil). 

Frontal  Lobe  (Lobus  frontalis). 

Find  its  posterior  boundary  on  the  convex  surface  by  locating 
the  sulcus  centralis  [Rolandi] ;  the  latter  is  always  between  the 
two  parallel,  obliquely  placed,  central  gyri.  What  is  the  infe- 
rior boundary  of  the  frontal  lobe  on  the  convex  surface!  How 
is  it  bounded  on  the  medial  surface  of  the  hemisphere!  In  the 
frontal  lobe  study  the  following: 

(a)  Frontal  pole  (polus  frontalis). 

(h)  Anterior  central  gyrus  (gyrus  centralis  anterior). 

(c)  Precentral  sulcus  (sulcus  praecentralis) . 

(d)  Superior  frontal  gyrus  (gyrus  frontalis  superior), 

(e)  Superior  frontal  sulcus  (sulcus  frontalis  superior), 

(f)  Middle  frontal  gyrus  (gyrus  frontalis  medius), 

(fa)  Superior  part  (pars  superior), 

(fb)  Inferior  part  (pars  inferior), 

(g)  Inferior  frontal  sulcus  (sulcus  frontalis  inferior), 
(h)  Inferior  frontal  gyrus  (gyrus  frontalis  inferior). 

(ha)  Opercular  part  (pars  opercularis)  (on  the  left  side  this  con- 
stitutes the  celebrated  Broca^s  convolution,  concerned  in  the 
function  of  speech). 
(hh)  Triangular  part  (pars  triangularis), 
(he)   Orbital  part  (pars  orbitaUs), 
(i)    Straight  gyrus  (gyrus  rectus), 
(j)    Olfactory  sulcus  (sulcus  olfactorius), 
(k)  Orbital  gyri  (gyri  orb  it  ales). 
(I)    Orbital  sulci  (sulci  orbitales). 

Parietal  Lobe  (Lobus  parietalis). 
How  is  it  bounded — 

(a)  On  the  convex  surface? 

(b)  On  the  medial  surface! 

Examine  on  the  convex  surface — 

(a)  Posterior  central  gyrus  (gyrus  centralis  posterior)   (0.  T.  ascending 
parietal  convolution). 
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(h)  Interparietal    sulcus    (sulctis    interparietalis)     (0.    T.    intraparietal 
sulcus  of  Turner).    Note  the  sulcus  paroccipitalis  of  Wilder. 

(c)  Superior  parietal  lobule  {lobulus  parietalis  superior), 

(d)  Inferior  parietal  lobule  {lobulus  parietalis  inferior), 

{da)  Supramarginal  gyrus  {gyrus  supramarginalis)  around  end 
of  fissure  of  Sylrius. 

{db)  Angular  gyrus  {gyrus  angularis),  around  end  of  sulcus  tem- 
poralis superior. 

The  portion  of  the  parietal  lobe  on  the  medial  surface  of  the 
hemisphere  will  be  studied  later. 

Occipital  Lobe  (Lobus  occipitalis). 
How  is  it  bounded — 

(a)  On  the  convex  surface? 

(b)  On  the  medial  surface? 

On  the  convex  surface,  examine — 


(a)  Transverse  occipital  sulcus  {sulcus  occipitalis  transversus) . 
(6)   Superior  occipital  gyri  {gyri  occipitales  superiores), 
(c)  Superior  occipital  sulci  {sulci  occipitales  superiores) , 
{d)  Lateral  occipital  gyri  {gyri  occipitales  laterales), 
{e)  Lateral  occipital  sulci  {sulci  occipitales  laterales). 

Locate  the  occipital  pole  {polus  occipitalis). 

The  medial  surface  of  the  occipital  lobe  will  be  studied  later. 

Temporal  Lobe  (Lobus  temporalis). 

What  are  its  boundaries!    Observe  the  temporal  pole  {polus 
temporalis).    Examine  the  following: 

(a)  Transverse  temporal  sulci  {sulci  temporalis  transversi), 

(b)  Transverse  temporal  gyri  {gyri  temporales  transversi), 

(c)  Superior  temporal  gyrus  {gyrus  temporalis  superior)  (0.  T.  first  tem- 

poral gyrus). 

{d)  Superior  temporal  sulcus  {sulcus  temporalis  superior)  (0.  T.  parallel 
sulcus,  or  first  temp(>ral  sulcus). 

(e)  Middle  temporal  g>'rus  {gyrus  temporalis  medius)  (0.  T.  second  tem- 
poral gyrus). 

(/")  Middle  temporal  sulcus  {sulcus  temporalis  medius)  (O.  T.  second 
temporal  sulcus). 

{g)  Inferior  temporal  gyrus  {gyrus  temporalis  inferior)  (().  T.  third  tem- 
poral gyrus). 

{h)  Inferior  temporal  sulcus  {sulcus  temporalis  inferior)  (0.  T.  occipito- 
temporal sulcus). 

(0  Fusifonn  gyrus  {gyrus  fusiformis)  (0.  T.  occipitotemporal  convo- 
lution). 

{j)  Lingual  gyrus  {gyrus  lingualis).  In  some  English  books  this  is  re- 
garded as  a  part  of  the  occipital  rather  than  of  the  temporal  lobe. 
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Medial  Surface  of  Hemisphere  (Fades  medialis  hemisphaerii). 
Here  study — 

(a)  Sulcus  of  corpus  callosum   {sulcus  corporis  callosi)    (0.  T.  callosal 


a  hippocampi)  (0.  T.  dentate  fissure, 
I  gyrus  hippocampi  and  fascia,  deo- 


(b)  Fissure  of  hippocampus  {fissu 

or  flssura  dentata)    (betwec 
tata). 

(c)  Fomicafe  gyrus  (gyrus  fomicatus)  (0,  T.  limbic  or  falciform  lobe). 

(co)  Gyrus  of  cinguluni  (gyrus  cinguli)    (O,  T,  callosal  convolu- 
tion, or  gyrus  fomieatua). 
(cb)  QyruB  of  hippocampus   (gyru»  hippocampi)    (0.  T.  hippo- 
campal  convolution). 
(cba)  Hook  of  gyrus  hippocampi  (uncus  gyri  hippocam/n) 

(0.  T.  uncinate  gyrus). 
(ebb)  Whit«    reticular    substance    of    Arnold    (aubslanlia 
reticularis   alba    [Amotdi]). 
(ce)  Isthmus  of  fornicate  gyrus  (isthmus  gyri  fomicati). 


Fio.  ir,l. 


us  cinguli  (piii^igabfniDtalla) 
lUlrii!!  corpoiiii  coUod 


,  ,     ,  jrporla  c«lloel 

'^  '■,      \       Kostnmi  corporis  wlloul 
\   \       eulpiidpumHactoriiu  anterior 

1  paniKactoriii  (Brote) 
\  Hiilciis  immttarloriiis  poelerior 
Gyni-''  niiEH'utloeiia  i  F'e<1iiii(<illiu 


The  left  cerebi&l  bemiapben 


a,  Wlen,  l9l»,3Aufl.. 


(d)  Sulcus  of  eingulum  (sulcus  cini^uli)  (0.  T.  callosomargiual  fissure). 

(da)  Subf  rental  part  (pars  sub  frontalis). 

(db)  Marginal  part  (pars  marginalis). 

(e)  Subparietal  sulcus  (sulcus  aubparietalis) . 

(/)  Paracentral    lobule    (lobulus   paracentralis).     This   belongs   to   the 

frontal  lobe, 
(s)  Precuneus  (praecvneus) .    This  belongs  to  the  parietal  lobe. 
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(h)  Parieto-occipital  fissure  (fissura  parietooccipitalis) . 

(»)    Cuneus  (cuneus)   (**  wedge'*).    This  belongs  to  the  occipital  lobe. 

(j)  Calcarine  fissure  (fissura  calcarina). 

Island  (Insula)  (O.  T.  Island  of  Reil,  or  Central  Lobe). 

Fall  the  lips  of  the  Sylvian  fissure  apart  and  examine  the 
island.  If  possible,  study  the  island  on  a  fresh  brain  or  on  one 
prepared  especially  to  show  the  island.  How  is  it  bounded! 
Examine  carefully  the  overhanging  operculum,  and  note  that  it 
is  subdivisible  into  a  frontal  part  {pars  frontalis)  ^  a  parietal 
part  {pars  parietalis)^  and  a  temporal  part  {pars  temporalis). 
In  the  island  study — 

(a)  Sulci  of  island  {sulci  insulae), 

(b)  Gyri  of  island  (gyri  insulae). 

(ba)  Long  gyrus  of  island  (gyrus  longus  insulae), 

(bb)  Short  gyri  of  island  (gyri  brex'es  insulae). 

Olfactory  Brain  (Rhinencephalon).     (Vide  Fig.  151.) 
Examine — 

(a)  Anterior  parolfactory  sulcus  (sulcus  parolfact'orius  anterior), 
(6)  Anterior  part  of  rhinencephalon  (pars  anterior  [rhinencephali]), 

(ba)  Olfactory  lobe  (lobus  olfactorius), 

(baa)  Olfactory  bulb  (bulbus  olfactorius) . 

(bab)  Olfactory    tract    (tractus    olfactorius)    (incorrectly 

sometimes  designated  **  olfactory  nen'e"). 

(bac)  Olfactory  trigone  (trigonum  olfactorium), 

(bad)  Medial  stria  (stria  medialis), 

(bae)  Intermediate  stria  (stria  intermedia), 

(bb)  Parolfactory  area  of  Broca  (area  parolfactoria  [Brocae]). 

(c)  Posterior  parolfactory  sulcus  (sulcus  par  olfactorius  posterior). 

(d)  Posterior  part  of  rhinencephalon  (pars  posterior  [rhinencephali'\) , 

(da)  Subcallosal   gyrus    (gyrus  subcallosus    [pedunculus  corporis 

callosi^ ) . 
(daa)  Anterior  perforated  substance  (substantia  perforata 
anterior). 

(db)  Lateral  olfactor>'  stria  (stria  olfactoria  lateralis), 

(dc)  Threshold  of  island  (limen  insulae). 

Note  that,  in  the  broader  sense,  the  gj'rus  fornicatus,  fimbria 

and  fascia  dentata  hippocampi,  fornix,  and  corpora  mammilla- 

ria  are  often  classed  as  belonging  to  the  rhinencephalon.    In  the 

fissura  hippocampi  note  the  fimbria  hippocampi  and  the  fascia 

dentata  hippocampi  (O.  T.  gj^rus  dentatus),  lying  side  by  side. 

The  handle  of  the  scalpel  shoved  deeply  into  the  bfain  just  above 

the  fimbria  would  enter  the  inferior  comu  of  the  lateral  ventricle. 

00 
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Hypothalamus  (O.  T.  Subthalamic  Region). 
Note  that  it  is  subdivisible  into — 

(a)  Mammillary  part  of  h3rpothalamus  (para  mammillaris  hypothalami). 

This  belongs  to  the  diencephalon  and  includes —  « 

(aa)  Mammillary  body  {corpus  mammillare)  on  each  side. 

(b)  Optic  part  of  hypothalamus  {pars  optica  hypothalami).    This  belongs 

to  the  telencephalon  and  includes — 
(ba)  Tuber  cinereum  {tuber  dnereum)  ("  ash-like  tuber*'). 
{bb)  Infundibulum  {infundibulum)   ("funnel"). 
(be)  Hypophysis  (0.  T.  pituitary  body).    Cut  through  this  in  the 

median  sagittal  plane  and  note — 

{bca)  Anterior  lobe  {lobus  anterior),  from  the  hypoblast. 

{bcb)  Posterior  lobe  {lobus  posterior),  from  the  epiblast. 

(bd)  Optic  tract  {tractus  opticus). 

{bda)  Medial  root  {radix  medialis). 
(bdb)  Lateral  root  {radix  lateralis). 

(be)  Optic  chiasm  (chiasma  opticum). 

(bf)  Terminal  lamina  (lamina  terminalis). 

Corpus  Callosum  (Great  Transverse  Commissure  of  Cerebrum). 

With  a  sharp,  thin,  broad  brain-knife,  the  upper  part  of  the 
right  hemisphere  should  be  sliced  off  at  the  level  of  the  sulcus 
cinguli.  The  cortical  substance  {substantia  corticalis)  and  semi- 
oval  centre  {centrum  semiovale)  of  the  hemisphere  are  thus 
beautifully  displayed.  Cut  transversely  through  the  middle  of 
the  gyrus  cinguli;  insinuate  the  fingers  cautiously  beneath  it 
and  tear  it  away  lateralward,  observing  how  the  fibres  of  the 
corpus  callosum  enter  the  hemisphere.  These  fibres  constitute 
the  radiation  of  the  corpus  callosum  {radiatio  corporis  callosi). 
This  radiation  is  subdivisible  into  a  frontal  part  {pars  frontalis) 
(O.  T.  forceps  minor),  a  parietal  part  {pars  parietalis),  a  tem- 
poral part  {pars  temporalis),  an  occipital  part  {pars  occipi- 
talis) (0.  T.  forceps  major),  and  the  **  tapestry"  {tapetum),  the 
layer  of  fibres  coming  from  the  truncus  corporis  callosi  and 
curving  lateralward  and  downward  over  the  inferior  and  poste- 
rior horns  of  the  lateral  ventricle.  In  the  gyrus  cinguli,  just 
torn  away,  note  on  the  deep  surface  a  very  definite  bundle  of 
sagittally  directed  arcuate  fibres,  easily  lifted  out  of  the  bed  in 
which  it  lies.  This  is  the  cingulum  or  ** girdle,''  an  association 
bundle  pertaining  to  the  rhinencephalon.  (See  full  description 
in  Barker's  Nervous  System,  p.  1061.)    Examine — 

(o)  Spleninm  ("bandagre")  of  corpus  callosum  (splenium  corporis  cal- 
losi). 
(6)  Trunk  of  corpus  callosum  {truncus  corporis  callosi)  (0.  T.  body). 

(c)  Knee  of  corpus  callosum  (genu  corporis  callosi). 
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(d)  Beak  of  corpus  callosam  (roelrum  corporit  calloai). 

(da)   Rostral  lamina  {lamitta  rostralig). 

(e)  Traneverae  striae  (striae  tranaversae). 

(/)  Medial  longitudinal  atria  (stria  longitudtnalis  medialis). 
(g)  Lateral  longitudinal  stria  (atria  lortgiludinatis  lateralis). 
(A)  Fasciola  doerea  (faaciola  dnerea)  ("ash-like  little  bandage"). 

Lateral  Ventricle  (Ventriculus  lateralis). 

Make  a  sagittal  incision  through  corpus  callosum  one  centi- 
metre from  sagittal  median  plane;  the  part  of  the  corpus  eiil- 
losum  lateral  from  the  incision  is  to  be  reflected  lateralward  and 
removed;  leave  the  part  of  the  corpus  callosum  medial  from 
the  incision  in  place.    Note  the  relation  of  the  splenium  corporis 


iluclTi^  cenbtl  [Mylrll] 


cailosi  to  the  pars  occipitalis  of  the  radiatio  corporis  callosi,  or 
forceps  major ;  leave  the  latter  in  place. 

The  central  part  and  anterior  comu  of  the  lateral  ventricle 
are  now  exposed.  Make  a  cut  backward  and  lateralward  through 
the  white  matter  which  forms  the  roof  of  the  posterior  horn  and 
excise  enough  of  this  roof  to  permit  of  thorough  inspection  of 
tlie  cavity.  To  open  the  inferior  hora,  place  the  tip  of  the  knife 
in  the  central  part  of  the  ventricle  at  the  entrance  to  the  inferior 
horn  and  make  a  cat  downward  and  forward  through  the  outer 
part  of  the  temporal  lobe  towards  the  polus  temporalis,  following 
the  course  of  the  inferior  horn,  which  runs  nearly  parallel  to 
the  sulcus  temporalis  superior.    Now  remove  the  part  of  the 
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(a)  Caudate  nucleus  (nucleva  caudalus). 

(b)  Terniiiial  stria  (stria  Urmittalta)  (0.  T.  taenia  seraicircularie) . 

(c)  Terminal  vein  (vena  terminalit)  (O.  T.  vein  of  th«  corpus  striatum). 

(d)  Lamina  afHua  (lamina  a;^j'a)  <"  fastened  layer"). 

(The  embryology  of  the  part  must  be  studied,  in  order  to  under- 
stand the  origin  of  this  structure.) 

(e)  Chorioid  plexus  of  lateral  ventricle  {plexus  chorioidetu  ventric%Ui  lat- 

eralis). 
if)  Epithelial  chorioid  layer  (lamina  chorundea  epitheiialis) . 
{g)  Chorioid  taenia  I  taenia  chorioidea). 
(A)  Thalamus  (thalamus)  (showing  through). 
(i)    Taenia  of  fornix  (laenM  fomicis)  (0.  T.  sharp  edge  of  fornix). 

Fw.  154. 


Tikiuvene  aection  thrODlb  Uie  tela  chorioidea,  Tentilmll  lertil,  ind  adjaecnt  parta. 
J/,  laleial  veDtrlcle:  ///,  third  T^ntricle;  Cc.  corpui  callonun:  F,  lornix ;  Tk,  thalamm;  St.  m, 
Mria  meduUartai  81.  (,  lUrlB  teimlnalla;  I'.  I,  vena  tcrmlnalta;  L,  lamina  aBlu;  t.  laenta  Ihalunl;  i, 
M^nlacboiioidea;  5.  taenia  fomlcti.    Theflsnre  ihowi  Ih«  contliialtT  o(  the  laeDtae  and  the  epithelial 
layer  of  the  plexD*  chorioMcL    (After  Hli,  Die  Anat.  NomeDclatnr,  LeIpdS.  18W.  p.  IM,  Fig.  21.) 

In  the  posterior  horn  of  the  ventricle  study — 

(a)  Roof  and  lateral  wall  formed  by  tapetnm. 

(b)  Two  ridges  on  medial  wall. 

(ba)  I'pper  ridge  =  bulb  of  posterior  horn  (hulbua  eomu  poste- 

rioris),  due  to  pars  occipitalis  of  radiatio  corporis  callosi, 
the  so-called  "  forceps  major,"  hooking  around  the  Sssura 
pa  rietu-oceipital  ie. 

(bb)  I»wer  ridge  =  calcar  avis  (calcar  avis)   ("toek's  spur")   (0. 

T.  hippocampus  minor),  due  to  lissura  calcariua. 

Before  studying  tlie  inferior  horn  of  the  ventricle  in  detail, 
insert  the  fingers  cautiously  heneath  the  pars  frontalis  and  pars 
parietalis  of  the  operculum  of  the  island,  and  tear  away  the 
cortex.  This  exposes  the  island  thoroughly,  and  its  relations  to 
the  lateral  ventricle  can  be  examined. 

In  the  inferior  horn  of  the  ventricle  study — 

(a)  Its  narrow  inferior  wall. 

(aa)  Collateral  eminence    {eminentia  coUateralis),  corresponding 
to  the  AsBura  coUateralis;  it  is  sometimes  absent. 
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{cb)  Chorioid  plexuB  (plexus  chorioideus  ventricuU  lateralis) ,  Tbe 
fimbria  hippocampi  and  fascia  dentata  hippocampi  have 
already  been  examined.  The  edge  of  the  fimbria  after 
tearing  away  the  chorioid  plexus  is  called  the  taenia  fim- 
briae. 

The  student  should  next  remove  the  remains  of  the  right 
temporal  and  occipital  lobes;  cut  through  (a)  the  fimbria  hippo- 
campi, where  it  passes  into  the  crus  fomicis,  and  (&)  the  occipi- 
tal part  of  the  radiation  of  the  corpus  callosum  (O.  T.  forceps 
major).  Next  make  an  incision  from  the  anterior  end  of  the 
comu  inferius  forward,  above  the  level  of  the  uncus,  through  the 
polus  temporalis.  Now  separate  the  lobus  temporalis,  with  the 
gyrus  hippocampi  medial  to  it,  from  the  rest  of  the  hemisphere, 
the  separation  taking  place  along  the  line  of  the  inferior  part  of 
the  fissura  transversa  cerebri.  Cut  away  enough  of  the  lateral 
edge  of  the  remaining  medial  part  of  the  corpus  callosum  to 
permit  of  a  good  view  of  the  septum  pellucidum  and  the  fornix, 
lying  beneath  it.  Having  noted  their  relations,  cut  across  tlie 
remains  of  corpus  callosum  behind  the  genu,  gently  raise  the 
truncus  corporis  callosi,  and  dissect  backward,  freeing  it  from 
the  septum  pellucidum  and,  further  back,  from  the  fornix. 

Septum  pellucidum. 

(a)  Layer  of  septum  pellucidum  (lamina  aepti  pellucidi). 

(b)  Cavity  of  septum  pellucidum  (cavum  aepti  pellucidi)   (O.  T.  fifth 

ventricle). 
Fornix. 

(a)  Body  of  fornix  (corpus  fomicis), 

(aa)  Taenia  of  fornix  (taenia  fomicis), 

(b)  Crus  of  fornix  (crus  fomicis)  (0,  T.  posterior  pillar  of  fornix). 

(c)  Column  of  fornix   (columna  fomicis)    (0,  T.  anterior  pillar  of 

fornix). 

(ca)  Free  part  (pars  libera  columnae  fomicis), 

(cb)  Covered  part  (pars  tecta  columnae  fomicis). 

Next  cut  transversely  through  the  corpus  fomicis  at  its 
middle  and  gently  reflect  the  two  ends  forward  and  backward 
respectively.  Running  medialward  from  the  crus  fornicis,  infe- 
rior to  the  corpus  callosum,  towards  the  crus  fomicis  of  the 
opposite  side,  observe  the  commissure  of  the  hippocampus 
{commissura  hippocampi)  (0.  T.  lyra  or  lyre  of  David).  The 
space  between  the  commissura  hippocampi  and  the  inferior  sur- 
face of  the  corpus  callosum  has  been  called ''  Verga's  ventricle." 
One-half  of  the  so-called  chorioid  tela  of  the  third  ventricle  {tela 
chorioidea  ventriculi  tertii)  (0.  T.  velum  interpositum)  is  now 


3U 


LABOKATOBY  MANUAL  OF  HUMAN  ANATOMY 


exposed;  note  how  it  is  formed  by  the  pia  mater  eucephali 
coming  in  through  the  fissura  transversa  cerebri.  In  connection 
with  it,  study — 

(o)  Upper  lamella,  next  to  inferior  aurfaee  of  corpus  eolloeum  and  fornix. 

{b)  Lower  lamella,  over  the  surface  of  the  thalamus. 

(c)  Between  (o)  and  (b)  some  loose  connective  tissue,  a  continuation  of 

the  subarachiioideal  connective  tissue  of  the  oist«nia  venae 

cerebri  magnae.    In  this  study — 

Fig.  1.5C. 


A  pomon  a[  Ibc  right  cerebral  Iiemlapbere  renting  on  the  polua  tronUills.  lo  IlliutraU  the  bul*  rerebil. 
Bca,  brachium  quadrlgi'niliiumiuperlus:  Bcp,  brachlum  quadrigemlnum  iDloriua :  Q^  pednjocului 
corebrf ;  C^t  corpuH  tccnlcuEatum  tateralo ;  Cgm,  corpuH  ffcniculiLtum  modialc ;  Ccq,  brarblum  cqnjunc- 
tJTura;  Co.  chhtsma  0|iUcum;  Hj',  colUculua  Inferior;  Of,  cuUIculiu  superior:  L,  IrmalKua;  Pr,  pul- 
rinar  o[  thalamiH:  .Spa,  KutHlantla  porfomta  iLnt<!rtnr:  m,  stria  teiminalls ;  IF,  Irnetiu  optlpui.  Tho 
radix  mvdiiill*  and  the  radix  latemlli  arc  well  llluslrsted  :  t.  rut  rartacc  of  Up  of  temporal  Inbo  which 
hu  bran  n'movnl.  (After  J.  Hunk',  Uandbucb  dcr  Ncneiik'hre  des  Mtnwhen,  II.  Aufl.,  Bnunach., 
ISn,  S.  1&5.  Fig.  80.) 

(co)  The  two  internal  veins  of  the  cerebrum  {venae  cerebri  tater- 
«ae)    (0.   T.   veins  of  Galen),   and  their  tribu- 
taries— 
{caa)  Vein  of  septum  pellucidum  (I',  arpti  pellucidi). 
U^b)  Terminal  vein   (F.  terminalis)    (0.  T.  vein  of  the 

corjius  strinlnm). 
(cac)  Choriiiid  vein  (!'.  choriaidfa) . 

The  venae  cerebri  inlernat'  unite  to  form  the 
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large  vein  of  the  cerebrum  {vena  magna  cerebri 
[GaUni]),  which  in  turn  opens  into  the  straigfat 

(d)  Chorioid  plexus  of  lateral  ventricle  {j^xua  chorioideits  ventricuU  lot- 


Cgl    Pul 


IMlimut  rbombeneephall 
Bit,  Iractus  opticas :  BrQa,  brachlnm  quadrlffemlni 
Inferf  liB ;  C'gt,  corpiu  genlcalatum  latpi&le ;  (^.  corpi 
cm,  corpiu  reitilonnc :  Fla, 
fib,  flbme  nip«rflcUlca  puni 


: ;  Chll,  chlumi  optlcum ; 
lunicnliu  latenilli  ot  medulU  oblongata:  faa,  flbrac  arcualae  eilcrnae: 
I;  (fi.  Gorpui piniale ;  ti'll,  N.  Dpticna;  Ot.  olWa;  P,  pedunculu*  cerebri: 

ft™,  brachlum  pontls;  Pa,  tirachlum  conjunctlTuin ;  Po.  poiu  Varoll;  Pul,  pulvlnar;  Py,  prramii: 

<la,  colUcuIiu  miperlor:  Qp,  cotllculiu  [nfrrlor;  At.  trlgoanm  lemnlacl;  Rm,  lemtilKua  medlallt:  W. 

aulcug  lateralii;  Th,  Ihalamns:  7)».  Cagnla  ponlli;   Tpl,  tractui  pednncolarli  tnuuvemu.    (After  J. 

Djjerlne,  Anatomle  dct  ccn(i«s  ncneui,  1. 1.,  Parii,  18U,  p.  aa,  Fig.  l«.) 


(da)  Cborioid  skein  {glomus  ckorioideum) . 

Now  cut  through  the  V,  teraiinalis  at  its  juoGlion  with 
the  V.  cerebri  interna,  seize  the  apex  of  the  right  half  of 
the  tela  chorioidea  ventriculi  tertii,  and  pnll  it  with  the 
cborioid  plexuses  backward,  but  be  careful  not  to  tear  away 
the  corpus  pineale  beneath  it  behind.  Examine — 
(e)  Chorioid  plexus  of  third  ventricle  {plexus  chorioideaa  ventriculi 
tertii). 
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Thalamencephalon. 

This  part  of  the  diencephalon  includes  (1)  the  thalamus,  (2) 
the  metathalamus,  and  (3)  the  epithalamus. 

Thalamus  (O.  T.  Optic  Thalamus). 

The  upper  and  medial  surfaces  of  the  thalamus  may  now  be 
examined.    Observe — 

Va)  Pulvinar  (pulvinar)   ("cushion"). 

(6)  Anterior  tubercle  of  the  thalamus  {tuberculum  anteritis  thalami), 

(c)  Medullary  stria  (stria  medtdlaris)  (0.  T.  stria  fomicis  or  stria  pine- 

alis). 

(d)  Epithelial  chorioid  layer  (lamina  chorioidea  epithelialis) . 

This  covers  the  thalamus  where  it  appears  to  be,  but  is  not,  in 
the  lateral  ventriole. 

■ 

Metathalamus. 

Behind  and  beneath  the  thalamus  observe — 


(a)  Medial  geniculate  body  (corpus  geniculatum  mediale)  (0.  T.  internal 

geniculate  body).    This  has  to  do  chiefly  with  the  auditory  conduc- 
tion path. 

(b)  Lateral  geniculate  body  (corpus  geniculatum  laterale)  (0.  T.  external 

geniculate  body).    This  has  to  do  with  the  visual  conduction  path. 

Epithalamus. 

Here  the  student  should  study — 

(a)  Pineal  body  (corpus  pineale)  (0.  T.  conarium,  or  epiphysis  cerebri). 

(b)  Pineal  recess  (recessus  pinealis). 

(c)  Suprapineal  recess  (recessus  suprapinealis) . 

(d)  Habenula  (0.  T.  peduncle  of  the  pineal  body). 

(e)  Commissure  of  the  habenulae  (commissura  habenularum), 

(f)  Trigone  of  the  habenula  (trigonum  habenulae). 

Third  Ventricle  (Ventriculus  tertius). 

This  has  been  cut  in  two  in  the  median  plane,  and  its  roof, 
tela  chorioidea  ventriculi  tertii,  with  the  lamina  chorioidea  epi- 
thelialis, has  been  removed.  The  student  should  now  study  the 
following  structures  and  openings : 

(a)  Entrance  to  the  aqueduct  of  the  cerebrum  (aditus  ad  aquaeductum 

cerebri). 

(b)  Posterior  commissure  of  the  cerebrum  (commissura  posterior  [cere- 

bri]) (above  the  aditus  ad  aquaeductus  cerebri). 

(c)  Inten-entricular  foramen  of  Monro  (foramen  interventriculare  [Mon- 

roi]).     One  on  each  side,  connecting  ventriculus  tertius  with  ven- 
triculus lateralis. 
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(e)  Dorsal  aceessory  olivary  nucleus  (nueleua  oiivaris  accesaoriua 
doTsalis) . 

(12)  Arcuate  nuclei  (nuclei  arcuati). 

(13)  Internal  arcuate  fibres  (librae  arcuatae  intemae). 

(14)  Oray  reticular  substance  (substantia  reticularis  griaea). 

(15)  White  reticular  substance  (substantia  reticularis  alba). 


Ducleoaot  (be 


.   laDsltudlnalls 


Lm. 


Tranivenc  «eclion  lliroagh  the  poOB  BDd  cerebellnm  at  the  level  of  the  principal  n 

trlscmlnal  nerve.    New-born  babe.    (Welgert-Pul,  serien  II.  ««Iloii  No 

Br.etM\l.,  bracblum  conJuncIlTIlm ;    C.I.,  corpui  trapeiolileum ;    F.l.m,,  fanclci 

medlallsi  F.Pv..  fasciculi  pyramlilala  In  thepanbiuUaris  ponlls;  L.m.,  lemnlBcunmedUiie:  .v.  V.lclM.j. 

decDiaating  part  of  root  ol  N.  Irigemlnm;  S.r.(nu)tor},  root  o(  S.  Irigemlnm;  X,  r,i»™i),  acnmiT  mot 

ol  N.  trigeminiu;  JV.  ('./.,  root  flbrMoIN.  abducens;  Xti.m.Ta.H.  1'..  nuclei  moloril  mlnoresN.  Irigemlni ; 

Su.m.p.H.  v.,  nucleus  motoiius  piince[e  N.  trigemini :  .Vu.o.i.,  nucleiu  oIItbtIii  nipcrlor  and  euperior 

■  ollraT]' complex  1  B.d.n.V..  isdli desccndens  [mescncephalica]  K.  Irlgemini;  S.g..  Bubnaalia  gelalinoan. 

(Prom  Barker.  The  Netv.  3yat..  Sew  York.  IftW,  p.  183.  Fig.  31S.) 


(16)  Medial  longitudinal  fasciculus   (fasciculus  hngitudinalis  medialis) 

(O.  T.  posterior  longitudinal  bundle). 

(17)  Interoiivary  layer  of  lemniscus  (stratum  interolii^are  lemnisci). 

(18)  Decussation  of  lemniscus  or  fillet  (decussalio  lemniscorum)    (0.  T. 

sensory  decussation  of  medulla  oblongata). 
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(19)  Restifonn    body    (corpus    restifomte)    (0.    T.    inferior    cerebellar 

peduncle) . 
(a)  Fasciculi  of  resliform  body  (fagcicuU  corporis  restiformia). 

(20)  Cerebello-olivary  fibres  (fibrae  cerebeilooUvares). 

(21)  Pyramidal  fasciculi  {fasciculi  pyramtdales) . 

(22)  External  arcuate  fibres  (fibrae  arcuatae  ejclemae). 

Sections  of  Pons  (Sectiones  pontia). 

Make  four  sections  through  the  pons.    (See  Spalteholz,  Fig. 
723.) 

Fio.  106. 


Tmmene  MctLon 


Br.nnt/..  brachlum  conjunctirum;  i 
probably  concerned  in  Ihe  orlgla  of  the  I 
fanrlculE  loni^tudlnaloi  [pfnmidalcs] : 
dw'uwntlo  nervorum  lrochlt«rlmn  i  -V.l 
nucleus  rot]ciilHrlflt4>ffineiiU  pontia;  R-d. 


t.  Tbe  : 


V.  8j  >l. 


mbenccpbiill  of  neir-boni  babe.    (Welgcrt-P>l,  serin  11. 

•ectlon  No.  28S.) 
1,.  euUicului  Interior;  y,  nucleus  dcicilbed  b;  Weitphal  u 
IrochleBiii;  /'.I.m,,  fsKlculiulunglluiJinBllimedlalki;  F.Pn.. 
L.I..  lumnlKui  laUralLs;  L-m.,  lemnbciu  medlslli:  KIV., 
,  H,  (rlKcmlntu:  .Vu.f.l,,  nucleus  IcmuliKl  iHlerallB;  .Vu.r.t. 
'.,  ruIJKlciiceDileaB  [mcscuceph&llca]  DcrvitrldcmloL  (Prom 
p.  l»l,  Fig.  3U.J 


(1)  About  at  the  junction  of  the  pons  and  the  medulla,  passing  through 

tbe  level  of  entrance  of  K.  acusticut). 

(2)  At  the  level  of  the  roots  of  N.  facialis  and  N.  abducens. 

(3)  At  the  level  of  the  roots  of  N.  trigeminus. 

(4)  Through  the  velum  medullare  anteriua  and  tbe  middle  of  the  pons. 

Examine  first  the  unstained  cross-sections  and  subsequently 
sections,  from  the  same  levels,  stained  by  Weigert's  method. 
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Use  a  hand-lens  or  dissecting  microscope.    Make  drawings  indi- 
cating— 

In  dorsal  part  of  pons  {pars  dorsalis  pontis), 

(1)  Median  raphe  (raphe), 

(2)  Nucleus  of  N.  abducens  (nucleus  N.  abducentis)  (0.  T.  nucleus  of 

sixth  ner\'e). 

(3)  Motor  nuclei  of  trigeminal  nerve  (nuclei  motorii  N,  trigemini). 

(4)  Descending   or   mesencephalic   root   of   trigeminal   nerve    (radix 

mesencephalica  N,  trigemini), 

(5)  Spinal  tract  of  trigeminal  nerve  (tractus  spinalis  N.  trigemini). 

(a)  Nucleus  of  spinal  tract  of  trigeminal  nerve  (nucleus  tractus 
spinalis  N,  trigemini), 

(6)  Nucleus  of  facial  nerve  (nucleus  N.  facialis), 

(7)  Root  of  facial  nerv-e  (radix  N,  facialis), 

(a)  First  part  (pars  prima). 

(h)   [Internal]  knee  (genu  [internum]), 

(c)  Second  part  (pars  secunda), 

(8)  Nuclei  of  acoustic  nerve   (nuclei  N.  acustici)    (0,  T.  auditory 

nucleus). 

(a)  Nuclei  of  cochlear  nerve  (nuclei  N,  cochlearis), 

(aa)  Ventral  (nucleus  N,  cochlearis  ventralis), 
(ah)  Dorsal    (nucleus  N,   cochlearis   dorsalis    [tubercu- 
lum  acusticum]), 

(b)  Nuclei  of  vestibular  nerve  (nuclei  N,  vestibularis), 

(ba)  Medial  nucleus  (nucleus  N,  vestibularis  medialis), 

(bb)  Lateral  nucleus    (nucleus  N,   vestibularis  lateralis 

[Deitersi] ) . 
(he)  Superior  nucleus  (nucleus  N,  vestibularis  superior 

[Bechterewi] ) . 
(bd)  Nucleus  of  descending  root  (nucleus  N,  vestibularis 

raduds  descendentis) . 

(9)  Superior  olivary  nucleus  (nucleus  olivaris  superior). 

(10)  Nucleus  of  lateral  lemniscus  (nucleus  lemnisci  lateralis), 

(11)  Medial  longitudinal  fasciculus  (fasciculus  longitudinalis  medialis) 

(O.  T.  posterior  longitudinal  bundle). 

(12)  Reticular  formation  (formatio  reticularis), 

(13)  Trapezoid  body  (corpus  trapezoideum), 

(14)  Fillet  or  lemniscus  (lemniscus), 

(a)  Medial  (sensory)  fillet  (lemniscus  medialis  [set^itivus]) , 

(b)  Lateral  (acoustic)  fillet  (lemniscus  lateralis  [acusticus]) , 

In  basilar  part  of  pons  (pars  basilaris  pontis). 

(1)  Deep  fibres  of  pons  (fibrae  profundae  pontis). 

(2)  Longitudinal  pyramidal  fasciculi  (fasciculi  longitudinales  [pyrami- 

dales]). 

(3)  Nuclei  of  pons  (nuclei  pontis). 

(4)  Superficial  fibres  of  pons  (fibrae  pontis  super ficiales) , 

Sections  of  Cerebellum  (Sectiones  cerebelli). 

Make  a  sagittal  median  section  through  the  vermis.     (Vide 
Fig.  144.) 


DISSECTION    OF    THE    HEAD    AND   NECK  355 

Study— 

(1)  Medullary  body  {corpus  medultare). 

(2)  Medullary  laminae  {laminae  meduUareg). 

(3)  Arbor  vitae  [arbor  vitae)  ("tree  of  life"). 

(4)  Cortical  substance  (substantia  corticalis). 

(o)  Inner,  yellowish  or  reddish-brown,  "granular"  layer  {stratum 

granulosum). 
(d)   Outer  gray  layer  (stratum  cinereum). 
(c)  Layer  of  Purkinje'a  cells  between  (a)  and  (b)  {stralum  gan- 

gliofum). 

Fig.  167. 


Tmwvenc  section  lliiDUgh  bnlu  uf  new-born  babe.  Level  of  n>llicul[  InCerlom  of  corpon 
qosdrigemliu.  {Welgeit-Pkl,  a 
Aq,erT..  aqitneduotiu  cerebri;  s.  fibre*  running  from  lateml  lemnlKiu  Inward  donat  border  of 
brmhiiim  conJuurtEvum  :  Br.Can}.,  bmcblura  coniunctlTliIn ;  C.r.*.,  pommiHiure  between  Ihe  colUcuU 
Inferlorca;  Hfr.Brch..  Tentra]  portion  of  bnrhluin  eonJuDctlvum.  which  In  reality  fomw  a  commlwure 
betWM'n  thu'  mipcrior  nuclei  ol  the  reatlbuUr  nerrca  ol  the  two  sjdo ;  F.l.m.,  faaclcolui  lonKltudlnalia 
inedtalia:  f.lY.  faselcull  longltudlnale*  pontta  (pyrBmidaloi) ;  L.I..  lemniscua  latciulto  In  Urge  p«rt 
terminallDg  in  the  nucleunof  thccolllculua  Inferior:  I^m.,  li^mnlRcui  medlallt;  jV.Il'..  N.  trochlearli; 
Ka.CnaJnf..  nucleiiB  coUicull  Interlorta;  Ku.c.t.ll),  nuclcuBcentrulliiiiuperlor,  pttnlalcrmila;  .\B.e.i.<iii), 
Ducleua  ccnlraliii  auperlor,  piira  medlalls;  R.tl.n.V.,  radix  deaceiiduni  [moicncephallia]  N.  [rlgcmlnii 
S.ffr.c,  nUatum  grlaciun  ccntrale.    (From  Barker,  TbeNerr.  Syit.,  New  York,  I8(K>,  p,  IMA,  Fig.  31S.) 

Make  a  froDtal  section  throagh  the  left  half  of  the  cerebellam 
at  about  its  middle  (cf.  Spalteholz,  Fig.  743),  and  a  horizontal 
section  through  the  right  half  of  the  cerebellum  in  the  general 
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direction  of  tlie  brachium  conjunctivuin  (cf.  Spalteholz,  Fig. 
744).    In  these,  study  the  following: 

(1)  Dentate  nucleus  (nucleus  dentatus). 

(a)  Uilus  of  dentate  nucleus  (hilm  tuicM  dentati). 

(b)  Capsule  of  nucleus  dentatus  {eapaula  nuclei  dentati). 

(2)  Nucleus  of  fsBtigium  ("roof)  {nucleus  fiatigii). 

(3)  Nucleus  glob  OB  us  (nucleus  globosua)   (•' spherical  nucleus"). 

(4)  Euibolifonn  nucleus  (nucleus  embolifoTmia)  (0.  T.  cork  or  plug). 

Fic.  16S. 


TrsnsTv rac  KcUon  thruiiKli  nKwnri 

ourjKini  iiiuiilrlKiiiii] 

.l9.«r.,iiciiuieduclujici'n!!)rl;  Iitr.lli 


piTunldalca  In  IbL'  |>an  tnullBrlii  pinitlii:  £.«.,  1 
nncleus  UtvrallH  raiHiitir  of  >1ii'luJx:  .Vn.n./I'.,  ii 
tundum:  ^.!rr.c.,  Klntiiui  RTJiieiini  vciilnilt.' ;  S-n., 
New  York.  ixw.  ji.  iw.  flu.  ;i1-;.) 


iilon  nt  in.'«  -lii)rn  bahp.    Level  ol  coUIcull  lapeilorea  Of 
..    I  WfiKfM-l-al,  «ni.«  11.  mt lion  No.  asS.) 
^iiij.,  di'cusnillo  linirbll  conjiimlirl ;  1>.I,.  dcciuntlo  tes^itinti 
..  iHK'lLiilua  loiiKlliulinallii  medlalli:  F.Pji.,  1 


mtiltnllHi  S.IV.,  X.  irachlnrla;  Hu-La^ 
irluua  K.  trK-likuriH:  »,aA.]>..  stratum  Blbum  pro- 
ul»taiiliu  tilum.   (From  Batker,  The  Nerr.  fi;M., 


Sections  of  Rhombencephalic  Isthmus,  Corpora  Quadrigemina,  and 

Cerebral   Peduncle   (Scctiones   isthmi,   corporum  quadrigemi- 

norum,  et  pedunculi  cerebri). 

Make  two  sections:  (1)  through  tlie  inferior  colliculua  at  the 

level  of  the  nucleus  of  the  X.  trochlearis;  [2)  through  the  level 

of  the  roots  of  the  N.  ocniloniotorius.  imolcus  ruber,  superior 

coliiculus,  and  lateral  genicuUite  body.     (Cf.  Spalteholz,  Fig. 

723.) 
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Study— 

In  the  iaihmta  rhonibencephali. 

(1)  Interpeduncular  ganglion  (ganglion  interpedunculare). 

(2)  Nucleus  of  trochlear  nerve  (nucleus  N.  IrochUarii). 
In  the  pedunculus  cerebri. 

(A)   Tegmentum. 

(1)  Central  gray  layer  (atratum  griseam  centrale). 

(2)  Reticular  form atiou  (formatio  reticularis). 

(3)  Medial  longitudinal  fasciculus    (fasciculus  longitudinalis 

mediaUa)  (0.  T.  posterior  longitudinal  bundle). 

Fig.  169. 


Aq.CPr  /j./y 
St.gr.e.     /   -y^^f  (■ 


Tmmene  sectliHi  through  mnenrephiilon,  colllcull  ■uperlons  of  corpon  qaadrigcmlnii  uid  oerebnl 
peduncle  ol  new-bom  babe.  (Welgert-Pal.  lerln  U.  tectloa  No.  SM.) 
Aq.cer.,  aquaeducttu  ceiebrl ;  CoU-tap.,  calUcuIui  superior:  D.L,  deciuntlo  tegmentl  domlli  (/bn- 
lalniarltiK  UaubcnlrtiaHig  at  Merncrt):  FJ.ni..  faadculus  lonxltudliulli  medMl<;  F-Pg..  fuclcnll 
pyramjilftlai In  the bsili peduncuU  1  f.r.flf),  lasclealui  ivIroBeiiu  Ueynertl;  £.m.,leiiinlKtumodlBUi; 
Ku.F.l.m.,  nucleus  (Mclculi  longitudlndlii  medlalta  or  nucleus  commtaminio  pcatertorti  (oberer  Oruhmo- 
toriiuttra  of  UarkBchewltKb) ;  Xa.n.III,  hufIcui  N.  ocolomolorll ;  A'u.r.,  nurleui  rubei ;  K.III,  VI, 
ocolomoloclui ;  .si.aA.p,,  gtratumHlbum  prolundum:  S.jn'.r.. atratum grlMum  centrale;  ,S.n.,  mbMantla 
Dlgra :  a,  region  of  FlechaiK's  Ftmteliiei/e;  fi.  lemponH>cclpllAl  tract  to  poni;  >,  [ronui  tnct  from 
pallium  to  pom.    (FTom  Barker,  The  Nerv.  Sfat,  New  York,  ISH,  p.  48T,  Fig.  S17.) 

(4)  Descending  root  of  trigeminal  nerve  (radix  descendens  N. 

trigemini). 

(5)  Nucleus  of  descending  root  of  trigeminal  nerve  (ntuleus 

radicis  descendenlis  N.  trigemiw  ^  nuclei  molorii  mi- 
norea  N.  trigemini). 

(6)  Nucleus  of  oculomotor  nerve   (nucleus  N.  oculomotorii) 

(0.  T.  nucleus  of  III.  nerve). 

(7)  Nuclei  of  tegmentum  (nuclei  tegmenti). 

(a)   Red  nucleus  (nucleus  ruber). 

(8)  Decussations  of  tegmenta  (decutsationes  tegmentorum) . 
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ia)  Decussation  of  braehiuin  conjimctii  um  {decmM»aiio 

b  rack  ii  conju  net  i  ri ) . 
ib)  Don»al  deciuisation  of  tegmentiun  (decussaiio  teg- 

menti  dorsalis)    (German   O.   T.   fontaioeartige 

Haubenkreuzung  j . 
(c)  Ventral  decussation  of  tegmentum  (deeussaiio  teg- 
menti  ventralia). 
(0)  lateral  fillet  {lemniacus  lateralis). 
(V))  Medial  fillet  i  lemniscus  medialis). 
{B)  BaM?  of  peduncle   {basis  pedunculi)    (O.  T.  "foot"  of   cerebral 

peduncle,  or  pes  pedunculi). 
(1;  Pyramidal  path  (fasciculi  cerebrospinales) . 

(2)  Temporal  pontile  path  {fasciculus  temporopomtilis)    (O.  T. 

Turk's  bundle). 

(3)  Frontal  pontile  path  [fasciculus  front opontilis)  (O.  T.  Ar- 

nold^s  bundle). 
Between  (.1)  and  (B),  study  the  substantia  nigra  (suhstantia 
nigra)  (**  black  substance"). 

In  the  corpora  quadrigemina. 

(\)  VjtUSii  layer  {stratum  zonale), 

(2)  Gray  layer  of  superior  colliculus  {stratum  griseum  coUicuU  supe- 
rior is  ) . 
t'i)  Nucleus  c»f  inferior  colliculus  (nucleus  colliculi  inferioris), 
(4)   J>wp  white  layer  (stratum  album  profundum). 


Sections  through   Prosencephalon    (Sectiones   diencephali  et   telen- 
cephali). 

Tako  tljff  portion  still  remaining  of  the  right  cerebral  hemi- 
«7>here;  with  a  broad,  thin,  sharp  brain-knife,  make  horizontal 
Hiices,  one-half  or  one  centimetre  thick,  down  as  far  as  the  level 
of  the  eommissura  anterior  cerebri.  Make  a  drawing  of  the 
surface  of  each  slice.     (Vide  Fig.  177.) 

The  left  half  of  the  brain,  thus  far  preserved  intact,  should 
now  \h'  divided,  at  th(t  choice  of  the  instructor,  either  into  vertical 
frontal  or  into  ol)lifjueIy  frontal  sections,  the  latter  according  to 
tlie  method  of  Pitres.^  AH  the  oblique  sections  pass  in  planes 
(parallel  to  the  r'ourse  of  tlie  sulcus  centralis  Bolandi.  Place 
the  four  finders  of  the  left  hand  in  the  sulcus  centralis  [Rolandi], 
tlie  hemisy^here  lying  upon  its  medial  surface  with  the  polus 
occipitalis  directed  towards  you.  AVith  the  sharp,  broad,  thin 
brain-knife,  inake  six  sections  from  before  backward,  as  mdi- 
cated  in  the  accompanying  diagram.    (Cf.  Fig.  170.) 


'  Pilrf'S,  Ucchcrohos  snr  los  lesions  du  centre  oval  des  hemispheres  cerebrauz, 
etufliers  an  point  <le  viie  des  localisations  cerebrales.    Paris,  1877. 
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(1)  Prefrontal  section,  passing  tliroui;h  the  front  of  the  lobua  frontalis 

about  tive  centimetrea  in  fniiit  of  the  sulcus  centralis  and  parallel 
to  it. 

(2)  Operctttofrontat  or  pediculofrontal  section,  through  the  pars  opercu- 

laris  of  the  gyrus  frontalis  inferior  and  the  corresponding  portions 
of  the  gyrus  frontalis  medius  and  gyrus  frontalis  superior;  in  other 
words,  through  the  "  feet"  of  the  frontal  eyri. 

(3)  Frontal  section,  through  the  middle  of  the  gyrus  centralis  anterior. 

(4)  First  parietal  section,  through  the  middle  of  the  gyrus  centralis  pos- 

(5)  Second  parietal  or  pediculoparielal  section,  through  the  anterior  ex- 

tremities ("feet")  of  the  lobulus  parietalis  superior  and  lobulus 
parietal  is  inferior. 

(6)  Occipital  section,  about  one  centimetre  in  front  of  the  fissura  parieto- 

oceipitalis. 

Fra.  170. 

OpwculoIronlMl        _. 


Opcrculalnmtal 

PIm  pHrielal 

eond  parietal  -»— __^ 

l^tivrt  method  of  necilonlng  the  cerebml  humlxphere.' 

It  will  be  advantageous  to  the  student  while  studying  anat- 
omy to  become  familiar  with  these  obliquely  frontal  sections,  as 
well  as  with  the  vertical  frontal,  for  it  is  the  former  that  are 
more  often  employed  at  the  autopsy  table  of  the  pathological 
laboratories. 

The  prefrontal  section  shows  the  eortex  and  white  matter  of  the  three 
frontal  gyri,  the  orbital  gyri,  and  the  medial  surface  of  the  frontal  lobe. 
The  pediculofrontal  section  passes  through  the  three  frontal  gyri,  anterior 
end  of  island,  orbital  gyrus,  corpus  callosum,  caput  nuclei  caudati,  ante- 
rior part  of  nucleus  lentiformis,  and  lenticuloatriate  part  of  capsula 
interna. 

'  The  lines  indicating  the  planes  of  the  sections  slope  too  much  in  this  figure. 
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The  frontal  section  passes  through  the  gyrus  centralis  anterior,  island, 
temporal  gyri,  corpus  callosum,  cauda  nuclei  caudati,  thalamus,  middle 
piece  of  nucleus  lentifomiis,  anterior  part  of  lenticulo-optic  part  of 
capsula  interna,  capsula  externa,  and  claustnim. 

The  first  parietal  section  passes  through  the  gyrus  centralis  posterior, 
island,  temporal  gyri,  corpus  callosum,  cauda  nuciei  caudali,  posterior 
end  of  thalamus  and  of  nucleus  lentifomiis,  posterior  end  of  lenticulo- 
optic  part  of  capsula  interna,  capsula  interna,  capsula  externa,  and 
clauslrum. 

The  pediculoparietal  section  passes  through  the  lobuli  parietalis  superior 
et  inferior,  temporal  gyri,  corpus  callosum,  most  posterior  part  of 
thalamus,  and  cauda  nuclei  caudati. 

The  occipital  section  passes  through  the  cortex  and  white  matter  of  the 
lobuB  occipitalis. 

In  addition  to  the  horizontal  sections  and  frontal  sections 
above  mentioned,  the  student  should  study,  if  possible  {perhaps 
from  the  anatomical  museum),  two  other  sections: 

(1)  Section  through  the  brain  in  a  plane  passing  parallel  to  the  comae 

of  the  brachia  conjunctiva  and  through  them.      (Cf.  Spaltehok, 
Fig.  744.) 

(2)  Section  through  the  brain  in  a  plane  parallel  to  the  course  of  the 

cerebral  peduncles  and  through  them.     (Cf.  Spalteholz,  Fig.  745.) 


FlQ.  171. 


Nucleuj 


Nucleus  mcdialta  Ihi 
VeDtilFUlUf 


ledullaria  lalenlln 


ji  through  U- 

BAn,  Inrge  btuidlc  of  flbrea  which,  coming  from  the  uucleus  ruber  aud  ltaca|Ku]c.  mna  upvan], 
latcrolwanl,  and  dorsalvard  to  the  TCntiul  part  of  Ihc  thnlnmus  lo  the  rcUcular  layer,  to  the  lamlDa 
medaUaiia  lateralia,  elc.,  where  the  6brcB  become  so  inlerworen  with  others  thai  thej  cannot  be  fol- 
lowed factber;  fbnfi  Rid  H.  dorsal  white  matter  ol  leglo  aubUialBmica.  (After  A.  Foral,  Arch.  I. 
Paychlal.,  Berl..  Bd.  rll..  \«n,  Taf.  vH„  Fig,  10.) 

Drawings  should  be  made  of  all  these  sections,  and  the  fol- 
lowing structures  designated  when  met; 

Sections  of  Hypothalamus  (Sectiones  hypothalami). 

(1)  Hypothalamic  nucleus,  or  Luys's  body  (nucleus  hypothalamicus  [cor- 

pus Luijsi\)   (O.  T.  subthalamic  nucleus). 

(2)  Gray  part  of  hypothalamus  (pars  grisea  hypothalami). 
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(3)  Superior  commiBsure  of  Meynert  {cotnmisaura  superior  [Meynerti]). 

(4)  Inferior  conuniasure  of  v.  Qudden  (commissUTa  inferior  [Guddeni]). 

(5)  Nuclei  of  maminillary  body  {nuclei  corporis  tnammillaris) . 
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(6)  Thalamomammillary      fasciculus      {fascicultu      thatamomammiilaria 
[Vicg  d'Aiyri])  (0.  T.  bundle  of  Vicqd'Azyr). 
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(7)  Pedunculomammillary  fasciculi  {fasciculi  pedvnculomammillares) , 

(a)  Tegmental  part  ipara  tegmentahi). 

(b)  Basilar  part  (pars  baailaris). 
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(3)  Decursus  ("running  down")  of  cerebral  fibres  (decursus  fibrarum 

cerebralium) , 

(4)  Arcuate  fibres  of  cerebrum  (fibrae  arcuatae  cerebri). 

(a)  Cingulum  (cingulum)   ("girdle"). 

(6)  Superior  longitudinal  fasciculus  {fasciculus  longitudinali^ 
superior), 

(c)  Inferior  longitudinal  fasciculus  {fasciculus  longitudinalis  in- 
ferior). 

{d)  Uncinate  ("hooked")  fasciculus  {fasciculus  uncinatus). 

{e)  Radiation  of  corpus  callosum  {radiatio  corporis  callosi). 

{ea)  Frontal  part  {pars  frontalis)  (0.  T.  forceps  minor). 
{eb)  Parietal  part  {pars  parietalis), 
{ec)  Temporal  part  (pars  temporalis), 
(ed)  Occipital    part    {pars    occipitalis)     (0.    T.    forceps 
major). 

(/)  Tapetum  (tapetum)  ("carpet"  or  "  tapestry"). 
(6)  Lentiform  nucleus  {nucleus  lentiformis)   (0.  T.  lenticular  nucleus). 

(a)  Putamen  {put amen)   ("  shell"  or  "  paring"). 

(6)  QXohuB  Y)9i\\i^\xs  {globus  pallidus)  ("  pale  sphere"). 

(6)  Claustrum  {claustrum)   ("bulwark"  or  "barrier"). 

(7)  External  capsule  {capsula  externa), 

(8)  Internal  capsule  {capsula  interna) . 

{a)  Knee  of  internal  capsule  {genu  capsulae  internae). 

{b)  Frontal  part  of  internal  capsule  {pars  frontalis  capsulae  in- 
ternae)  (0.  T.  anterior  limb). 

(c)  Occipital  part  of  internal  capsule  {pars  occipitalis  capsulae 
internae)  (0.  T.  posterior  limb). 

(9)  Amygdaloid  nucleus  {nucleus  amygdalae)  ("almond"  nucleus). 

(10)  Corona  radiata. 

(a)   Frontal  part  {pars  frontalis), 
{b)  Parietal  part  {pars  parietalis), 
(c)  Temporal  part  {pars  temporalis), 
{d)  Occipital  part  {pars  occipitalis). 

(11)  Radiation  of  corpus  striatum  {radiatio  corporis  striati). 

(12)  Oc<;ipitothalamic  radiation  {radiatio  occipitothalamica  [Gratioleti]} 

(0.  T.  optic  radiation). 

(13)  Anterior  commissure  of  cerebrum  {commissura  anterior  cerebri). 

(a)  Anterior  part  {pars  anterior), 
{b)  Posterior  part  (pars  posterior). 


CONDUCTION  PATHS  OF  THE  NERVOUS  SYSTEM. 

The  student  should  now  take  up  systematically  the  study  of 
the  various  motor,  sensory,  and  associative  conduction  paths  of 
the  nervous  system.  For  frequent  consultation,  Section  VI.  of 
*'  The  Nervous  System  and  its  Constituent  Neurones''  (D.  Ap- 
pleton  and  Co.,  New  York)  is  recommended.  A  study  of  sections 
of  various  spinal  cords  in  which  secondary  degenerations  have 
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taken  place  is  desirable  for  a  thorough  understanding  of  the 
complex  relations  which  exist. 

Descending  Fibre  Systems  in  Spinal  Cord. 

(1)  Pyramidal  tracts  (anterior  and  lateral),  from  cortex  of  central  gyri 

of  same  and  opposite  side. 

(2)  Anterior  marginal  bundle  from  nucleus  fastigii. 

(3)  Sulcomarginal  fasciculus  =  path  from  superior  colliculus  of  corpora 

quadrigemina. 

(4)  Descending  paths  in  fasciculus  lateralis  proprius. 

(a)  Tract  from  Deiters's  nucleus  to  lateral  funiculus. 

(b)  Tract  from  red  nucleus  of  opposite  side  to  lateral  funiculus. 

(c)  Tract  from  nuclei  laterales  superior,  medius,  inferior,  to  lateral 

funiculus. 

(5)  Descending  paths  in  posterior  funiculus. 

(a)  Descending  limbs  of  bifurcation  of  posterior  root-fibres. 

(b)  Endogenous  fibres  of  posterior  funiculi  (comma  bundle,  ven- 

tral area,  oval  centre,  median  triangle). 

(6)  Other  descending  paths  in  lateral  and  anterior  funiculi. 

(a)  Endogenous  fibres  (tautomeric  and  heteromeric). 

Ascending  Fibre  Systems  in  Spinal  Cord.    (Vide  Fig.  103.) 

(1)  Direct  continuation  of  ascending  limbs  of  bifurcation  of  posterior 

root-fibres  to  nucleus  funiculi  gracilis,  nucleus  funiculi  cuneati, 

and  partly  to  cerebellum. 
Secondary  path:   from  nuclei  of  dorsal  funiculi,  through  decussa- 

tio  lemniscorum  to  stratum  interolivare  lemnisci  of  opposite  side, 

and  then  through  lemniscus  medialis  to  [ventro-]  lateral  nucleus 

of  thalamus. 
Tertiary  path :  from  ventrolateral  nucleus  of  thalamus  to  cortex  of 

central  gyri  (somaesthetic  area). 

(2)  Fibre  systems  leading  from  the  end-stations  of  posterior  root-fibres 

in  the  spinal  cord  to  higher  centres. 

(a)  Cerebellospinal  fasciculus  (fasciculus  cerebellospinalis)  (0.  T. 

direct  cerebellar  tract),  from  nucleus  dorsalis  of  Clarke  to 
cerebellum. 

(b)  Gowers's  tract   (fasciculus  anterolateralis  superficialis   [Gow- 

ersi] ) ,  from  base  of  anterior  horn  to  cerebellum. 

(c)  From  posterior  horn  upward  in  lateral  limiting  layer  of  gray 

matter,  and  in  opposite  anterior  funiculus. 

(3)  Fibre  systems  from  some  of  cells  in  anterior  horns  upward  in  fascicu- 

lus anterior  proprius  and  fasciculus  lateralis  proprius  to  formatio 
reticularis. 

Fibre  Systems  of  Cerebral  Nerves. 

Like  the  motor  spinal  nerves,  the  motor  cerebral  nerves  arise 
from  nuclei  of  origin  {nuclei  originis)  in  the  brain-stem,  the 
fibres  leaving  the  central  system  to  terminate  in  the  muscles. 
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Like  the  sensory  spinal  nerves,  the  sensory  cerebral  nerves  arise 
from  ganglia  outside  the  central  nervous  system  and  their  axones 
terminate  in  certain  end-nuclei  (nuclei  terminales)  inside  the 
central  system;  in  these  end-nuclei  are  cells  which  give  off  the 
axones  of  secondary  fibre  systems. 


Olfactory  Nerves  (Nn.  olpactorii). 

Nuclei  originis:   bipolar  cells  of  regio  olfactoria  of  nasal  mucous  mem- 
brane. 
Nuclei  terminales:  in  olfactory  glomeruli  of  bulbus  olfactorius. 
Secondary  path:   from  mitral  cells  of  bulbus  olfactorius  through  tractus 
olfactorius  to — 
(a)  Gray  matter  of  trigonum  olfactorium. 

(6)  Through  stria  olfactoria  lateralis  to  uncus  and  thence  to  hippo- 
campus and  gyrus  cinguli. 

(c)  Through  stria  olfactoria  intermedia  to  substantia  perforata  ante- 

rior. 

(d)  Through  stria  olfactoria  medialis  to  gyrus  subcallosus. 

Bipolar  Cells  op  Retina  (analogous,  for  visual  path,  to  sensory  fibres  of  pos- 
terior roots  of  spinal  nerves). 
Nuclei  terminales :  ganglion  cell  layer  of  retina. 

Secondary  path:    from   ganglion   cell   layer  of   retina,   through    (badly 
named)  N.  opticus,  chiasma  opticum,  and  tractus  optici,  to — 
(a)   Corpus  geniculatum  laterale. 
(6)  Pulvinar  thalami. 

(c)   Superficial  and  middle  gray  strata  of  superior  colliculus  of  corpora 
quadrigemina. 
Tertiary  paths: 

(a)  From  corpus  geniculatum  laterale  and  pulvinar  thalami,  through 

radiato  occipitothalamica  [Gratioleti],  to  cortex  of  occipital  lobe 
about  the  fissura  calcarina. 

(b)  From  middle  gray  layer  of  colliculus  superior,  through  decussatio 

tegmenti  dorsalis  of  Meynert  and  fasciculus  longitudinalis  me- 
dialis of  opposite  side,  to  eye-muscle  nuclei  and  spinal  cord;  this 
is  the  so-called  "optic-acoustic  reflex  path"  (Held). 

Oculomotor  Nerve  (N.  oculomotorius). 

Nuclei  originis:    nucleus  of  oculomotor  nerve  (nucletis  N.  oculomotorii) 

in  tegmentum  of  cerebral  peduncle. 
Cortical  control: 

(a)  From  cortex  of  central  gyri  through  capsula  interna  (?). 
(5)  From  cortex  about  fissura  calcarina  to  superior  colliculus  and  then 
through  optic-acoustic  reflex  path. 

Trochlear  Nerve  (N.  trochlearis). 

Nucleus  originis:   nucleus  of  trochlear  nerve  {nucleus  N.  trochlearis)  in 
isthmus  rhombencephali  on  opposite  side,  through  decussatio  nervorum 
trochlearium. 
Cortical  control:  probably  same  as  for  N.  oculomotorius. 
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Trigeminal  Nerve  (N.  trigeminus). 

(A)  Motor  part  (portio  minor). 

Nuclei  originis: 
(a)  Principal  motor  nucleus  {nucleus  motorius  prince ps  N,  trigemini) 

in  pars  dorsalis  pontis. 
(h)  Lesser  motor  nuclei  (nuclei  motorii  minores  N.  trigemini), 

(ba)  Cells  of  locus  caeruleus. 

(bb)  Cells  along  descending  or  mesencephalic  root   (nucleus 

radicis  descendant  is ) , 
Cortical  control:  from  lower  third  of  gyrus  centralis  anterior  and  feet 
of  frontal  gyri,  through  capsula  interna  and  partly  through  basis 
pedunculi  (pyramidal  tract),  partly  through  area  of  lemniscus  me- 
dialis  (accessory  lemniscus  of  v.  Bechterew). 

(B)  Sensory  part  (portio  major). 

Nucleus  originis:  semilunar  ganglion  (ganglion  semilunare  [Gasseri]), 
Nuclei  terminates: 

(a)  Main  sensory  nucleus  (nucleus  sensibilis  N,  trigemini). 

(b)  Nucleus  of  spinal  tract  (nucleus  tractus  spinalis  N,  trigemini). 
Secondary  paths: 

(a)  To  opposite  medial  lemniscus  and  through  it  to  [ventro-] lateral 

nucleus  of  thalamus. 

(b)  To  substantia  reticularis  alba  of  same  and  of  opposite  side,  and 


through  it  to 
Tertiary  path:    from 


ventro- 
ventro- 


lateral  nucleus  of  thalamus. 

lateral  nucleus  of  thalamus  to  central 


gyri  (somaesthetic  area). 


Abducent  Nerve  (N.  abducens). 

Nucleus  originis:   nucleus  of  abducent  nerve  (nucleus  N.  abducentis)  in 

pars  dorsalis  pontis. 
Cortical  control: 

(a)  Pyramidal  tract  (?). 

(b)  "Accessory  lemniscus"  (f). 

(c)  Indirectly  through  optic-acoustic  reflex  path. 

Facial  Nerve  (N.  facialis). 

Nucleus  originis:  nucleus  of  facial  ner\T  (nucleus  N,  facialis)  in  ventral 

lateral  part  of  pars  dorsalis  pontis  close  to  medulla  oblongata. 
Cortical  control: 

(a)  Through  pyramidal  tract  of  the  same  and  of  the  opposite  side. 

(b)  Through  the  "  accessory  descending  lemniscus"  of  the  same  and  of 

the  opposite  side  (Hoche). 

Intermedlate  Nerve  (N.  intermedius). 

Nucleus  originis:  geniculate  ganglion  (ganglion  geniculi). 

Nucleus  terminalis:    probably  the  same  as  for  N.  vagus  and  N.  glosso- 

pharyngeus. 
Secondary  path:   uncertain. 

Acoustic  Nerve  (N.  acusticus). 

(A)  Vestibular  nerve  (N,  vestibularis). 

Nucleus  originis:  vestibular  ganglion  (ganglion  vestibulare) , 
Nuclei  terminales: 

(a)  Lateral  nucleus  (nucleus  N.  vestibularis  lateralis  [Deitersi]). 
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(b)  Medial  nucleus  (nucleus  N,  vestibularis  medialis), 

(c)  Superior  nucleus  (nucleus  N»  vestibularis  superior). 

(d)  Nucleus  of  descending  root  (nucleus  radicis  descendentis) , 
Secondary  paths: 

(a)  From  lateral  nucleus  of  Deiters  to  lateral  funiculus  of  cord. 

(b)  From  medial  and  superior  nuclei  to  fasciculi  longitudinales  me- 

diales  of  two  sides  for  eye-muscle  nuclei,  etc. 

(c)  From  lateral  and  superior  nuclei  to  nucleus  fastigii,  nucleus  den- 

tat  us,  and  cortex  vermis. 

(d)  From  all  the  terminal  nuclei,  through  the  substantia  reticularis 

alba  to  the  [ventro-]  lateral  nuclei  of  the  thalamus  (?). 
Tertiary  path:  from  [ventro-] lateral  nuclei  of  thalamus  to  central  gyri 
(somaesthetic  area). 
(B)  Cochlear  nerve  (AT.  cochlearis). 

Nucleus  originis:  spiral  ganglion  (ganglion  spirale). 
Nuclei  terminates: 

(a)  Ventral  nucleus  (nucleus  N,  cochlearis  ventralis), 

(b)  Dorsal  nucleus  (nucleus  N,  cochlearis  dorsalis  [nucleus  tubercuU 

acustici] ) . 
Secondary  paths: 

(a)  Fibres  from  ventral  nucleus  through  corpus  trapezoideum  to 

upper  olives,  and  through  lateral  lemniscus  to  nucleus  of  lat- 
eral lemniscus,  inferior  coUiculus,  middle  gray  layer  of  supe- 
rior colUculus,  and  through  brachium  quadrigeminum  inferius 
to  medial  geniculate  body,  possibly  some  even  to  temporal 
cortex. 

(b)  Fibres  from  dorsal  nucleus  through  stria  medullares  to  trapezoid 

body. 
Tertiary  paths:  from  end-stations  of  secondary  path  (a),  especially 
from  nucleus  colliculi  inferioris  and  nucleus  corporis  geniculati  me- 
dialis, through  capsula  interna  and  pars  temporalis  of  corona  radiata, 
to  gyrus  temporalis  superior  (junction  of  third  and  fourth  fifths) 
and  adjacent  gyri  temporales  transversi.  [When  this  cortical  area  is 
diseased,  the  patient  has  "  word-deafness."] 

Glossopharyngeal  and  Vagal  Nerves  (N.  glossopiiaryngeus  et  N.  vagus). 

(A)  Motor  part. 

Nuclei  originis: 

(a)  Dorsal  nucleus  (nucleus  dorsalis  Nn.  glossopharyngei  et  vagi)  in 

medulla  oblongata  just  medial  from  ala  cinerea. 

(b)  Ventral  nucleus  (nucleus  ambiguus)  in  the  formatio  reticularis 

of  medulla  oblongata  just  dorsal  from  nucleus  olivaris  accesso- 
rius  dorsalis. 
Cortical  control: 

(a)  Pyramidal  tract  from  central  gyri. 

(b)  Accessory  lemniscus  (?). 

(B)  Sensory  part. 

Nuclei  originis: 

(a)  For  N.  glossopharyngeus. 

(aa)  Superior  ganglion  (ganglion  superius), 

(ab)  Petrosal  ganglion  (ganglion  petrosum), 

(b)  For  N.  vagus. 
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(ba)  Jugular  ganglion  (ganglion  jugulare), 

(bb)  Ganglion  nodosum  (ganglion  nodosum)   ("knotty"  gan- 

glion). 
Nuclei  terminales: 

(a)  Nucleus  of  ala  cinerea  (nucleus  alae  cinereae), 

(b)  Nucleus  of  tractus  solitarius  (nucle%L8  tractus  solitarii), 

(c)  Commissural  nucleus   (nucleus  commissuralis)    (0.  T.  ganglion 

commissurale). 
Secondary  paths : 

(a)  From  nuclei  terminales  through  fibrae  arcuatae  intemae  to  oppo- 

site stratum  interolivare  lemnisci  and  thence  through  lemniscus 
niedialis  to    [ventro-]  lateral  nucleus  of  thalamus. 

(b)  From  nuclei  terminales  through  lateral  bundles  of  substantia 

reticularis  alba  of  same  and  of  opposite  side  to  [ventro-]  lateral 
nuclei  of  thalamus. 

(c)  From  nuclei  terminales  through  medial  portion  of  corpus  resti- 

f orme  to  nucleus  fastigii  and  cortex  vermis. 
Tertiary  path:    probably  from    [ventro-] lateral  nucleus  of  thalamus 
through  capsula  interna  and  corona  radiata  to  central  gyri  (somaes- 
thetic  area). 

Conduction  Paths  of  Cerebellar  Peduncles. 

Paths  op  Corpus  Restiforme  (0.  T.  Inferior  Peduncle). 

(a)  Paths  of  corpus  restiforme  proper. 

(cm)  Cerebellospinal  fasciculus  (fasciculus  cerebellospinalis,  or, 
better,  fasciculus  spinocerebellaris  dorsolateralis)  (0.  T. 
direct  cerebellar  tract). 

(ab)  External  arcuate  fibres  (fibrae  arcuatae  extemae)  =  crossed 

and  uncrossed  medullated  axones  from  nuclei  funiculi 
cuneati  et  gracilis. 

(ac)  Cerebello-olivary  fibres   (fibrae  cerebelloolivares) ,  partly  as- 

cending, partly  descending. 

(ad)  Medullated  axones  from  nuclei  laterales  to  cerebellum.    These 

paths  (aa,  ab,  ac,  and  ad)  run  into  the  cerebellum  to  end 
in  the  cortex  of  the  vermis;  they  give  off  collaterals  and 
some  terminals  to  the  nucleus  fastigii^  nucleus  dentatus, 
nucleus  emboliformis,  and  nucleus  globosus  as  these  are 
passed. 

(b)  Paths  of  medial  part  of  corpus  restiforme. 

(ba)  Ascending  paths,  corresponding  to  secondary  paths  from  the 

nuclei  terminales  of  the  Nn.  vagus,  glossopharyngeus,  ves- 
tibularis, et  trigeminus  to  the  nucleus  fastigii  and  cortex 
vermis. 

(bb)  Descending  paths  from  nucleus  fastigii  to  opposite  nucleus 

N.  vestibularis  [Deitersi].  This  connects  at  Deiters*  nu- 
cleus with  the  path  leading  to  the  lateral  funiculus  of  the 
spinal  cord. 

Paths  of  Brachium  Pontis  (0.  T.  Middle  Cerebellar  Peduncle). 

(a)  Cerebellopontal  paths,  from  cortex  of  hemisphaerium  cerebelli  to 
nuclei  pontis  of  same  and  of  opposite  side. 

24 
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Horisontal  lection  through  the  right  cerebral  hemisphere  cut  at  a  distance  of  61  mm.  below  its 

superior  border ;  natural  size. 

AM,  claustrum;  C,  cuneus;  CA,  hippocampus  (comu  ammonis) ;  Cc{g),  genu  corporis  callod;  O, 
capaula  externa ;  (^,  gyrua  dentatus ;  Cta,  pars  frontalis  capsulae  intemac :  C¥(p),  genu  capeulae  Intemac ; 
Cing,  horisontal  bundle  of  the  cingulum ;  Cing{p),  posterior  bundle  of  the  cingulum ;  dp,  para  occipi- 
talis capsulac  intemac ;  Cirl,  retrolenticular  portion  of  internal  capsule ;  cm,  sulcus  cinguli ;  CO,  centrum 
semiovale ;  cop,  commissura  posterior  cerebri ;  Oc,  gyrus  subcallosus ;  do,  comu  poeterius  ventriculi 
lateralis ;  Fi,  gyrus  frontalis  superior ;  /],  gyrus  frontalis  medius ;  F*.  gyrus  frontalis  inferior ;  /|,  sulcus 
ion  talis  superior ;/],  sulcus  frontalis  inferior;  /^(c),  para  triangularis  gyri  frontalis  inferioris;  Fli, 
fasciculus  longitudinalis  inferior:  FM,  fasciculus  retroflcxus  Meynerti;  Fm*,  fasciculus  inferior  or 
minor  of  the  fornix ;  Gh,  nucleus  habenulac ;  Op,  corpus  pincalc ;  la,  insula  (para  anterior) ;  Ip,  insula 
(para  posterior) ;  K,  flssura  calcarina ;  K^po,  union  of  the  flssura  calcarina  with  the  flssura  parieto- 
occipitalis;  Ii,  gyrus  cinguli ;  L{i),  isthmus  gyri  fomicati ;  Ic,  lamina  comea  and  fibres  of  the  taenia 
semicircularis ;  Lg,  gyrus  lingualis ;  Ime,  lamina  mcdullaris  lateralis  nuclei  lentiformis ;  Imi,  lamina 
medullaris  mediiUis  nuclei  lentiformis ;  Iim,  lamina  medullaris  superflcialis ;  mF\,  facics  medialis  gjrri 
frontalis  superioris ;  NC,  caput  nuclei  caudati ;  NC,  cauda  nuclei  caudati ;  Ne,  nucleus  lateralis 
th^lymi ;  SL\,  XLj,  globus  pallidus  (of  nucleus  lentiformis) ;  XL^,  putamen  (of  nucleus  lentiformis) ; 
Oi,  Oit  87^1  occipitales ;  oa,  sulcus  occipitalis  anterior  of  Wcmiclce ;  OF,  fasciculus  occipito-frontalis ; 
oi,  sulcus  interoccipitalis ;  Op,Fi,  pars  opercularis  gyrus  frontalis  inferioris ;  OpR,  Rolandic  operculum ; 
PuTh,  pedunculus  anterior  thalami ;  po,  flssura  parieto-occipi talis ;  Pul,  pulvinar ;  wd,  cunco-limblo 
fold;  iKplp,  posterior  parieto-limbic  fold;  HTh,  radiatio  occipito-thalamica  [Qratioleti]  ;  S(p),  ramus 
posterior  flssunie  cerebri  lateralis  Sylvii;  Siv),  ramus  ascendens;  9C€,  sinus  corporis  calloid ;  Sgc,  sub- 
stantia grisea  centralis:  Sge,  subependymal  gray  matter;  7],  gyrus  temporalis  superior;  Tt,  gyrus 
temporalis  medius ;  ti,  sulcus  temporalis  superior ;  Thp,  tapetum ;  tec,  taenia  tecta ;  7^,  anterior  pillar 
of  the  fornix;  TjgV,  ventriculus  lateralis;  Th,  thalamus;  Tp,  gyrus  temporalis  transveraus;  tp,  sulcus 
temporalis  transvenus;  V^,  ventriculus  tertius;  V,  stripe  of  Vicq  d'Axyr;  VA,  fasciculus  thalamo> 
mammillaris  Vicq  d'Azyri;  \y,  comu  anterius  ventriculi  lateralis;  Vd,  cavum  septi  pellucidi;  Zr, 
aona  reticularis.    (After  J.  Ddjerine,  Anatomie  des  Centres  Nerveux,  Paris,  1895,  p.  406,  Fig.  226.) 
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(6)  PonUjcereliellar  paths,  from  nuclei  ponti»  to  cortex  of  hemisphaeriuiD 
cerebelli  of  same  and  of  opi>osite  i^ide. 

Paths  of  Bbaciiium  <.'oNjuN-r.^i\x'M  (0.  T.  Superior  Cerebellar  Pedukcu). 
ia)  Paths  froijj  nucleus*  dentatus  cerebelli  through  brachium  oonjiinetivum 
to  tegmentum  of  cerebral  peduncle,  there  to  decussate  in  large  part 
in  the  decussatio  brachii  conjunct ivi,  then  to  give  off  large  numbers 
of  collaterahs  to  the  nucleus  ruber,  and  finally,  joining  the  fibres  of 
the  lemiiLscus  medialis^  to  end  in  the  [ vent ro-] lateral  nucleus  of  the 
thalamus.  There  it  connects  with  the  thalamocortical  path  to  the 
central  g>'ri  (S4imaesthetie  area). 

This  path  influences  the  spinal  cord  in  at  least  two  ways: 
(Ij  Hy  collateral  fibres  which  leave  main  axones  soon  after  exit 
from  the  cerebellum  and  pass  down  to  the  spinal  cord  {ramus  de- 
scendens  of  Ram6n  y  Cajal). 

(2)  Through  the  red  nucleus  which  sends  a  path  to  the  lateral 
funiculus. 
(&)  Path  from  spinal  cord  to  cerebellum  running  in  Gowers'  tract  upward 
to  pons  and  corpora  quadri^mina.  then  hooking  around  N.  tri- 
geminus and  running,  in  velum  medullare  anterius^  eloae  to  bra- 
chium  conjunct ivum,  to  cerebellar  vermis. 

Conduction  Paths  of  Diencephalon  and  Telencq>halon. 

L  Projection  Fibre  Systems. 

These  are  the  fibre  systems  which  connect  the  gray  matter  of  the 
telencephalon   (pallium,  nucleus  caudatus,  nucleus  lentiformis,  rhinen- 
cephalon)   with  lower  parts  of  the  ner\'ous  system  (thalamus,  brain- 
stem,  spinal  cord). 
{A)  Ascending  projection  systems  (corticopetal  paths). 

(1)  Uppermost  neurone  systems  of  giMieral  st?ns<»rj'  path.    The  medul- 

lated  axones  pass  from  the  cells  in  the  [  vent  ro-]  lateral  nucleus 
of  the  thalamus,  chiefly  through  the  pcjsterior  third  of  the 
capsula  interna  and  corona  radiata,  to  the  cortex  of  the  cen- 
tral gj'ri  (som aesthetic  area) ;  a  few  fibres  go  through  or  around 
the  nucleus  lentiformLs,  and  by  way  of  the  capsula  externa  to  the 
cortex. 

(2)  Upper  part  <»f  visual  conduct i< in  path.    The  medullated  axones  pass 

from  tlie  c(flls  in  the  nucleus  corporis  geniculati  laterale  and  pul- 
viiiar  thalamic  through  the  radiatio  occipitothalamica,  to  the 
cortex  about  the  fissura  calcariiia. 

(3)  I'ppcr  part  of  auditon-  coiidMctioii  path.     The  medullated  axones 

pass  from  the  colls  in  the  luiclons  ct»rporis  ^'niculati  medialis  and 
nucleus  cr>lliciili  inferior,  hy  way  of  the  posterior  part  of  the 
capsula  interna,  lateralward  to  the  .£r>-nis  temporalis  superior 
(junction  of  third  and  fourth  fifths),  and  adjacent  gyri  tem- 
porales  transversi. 
(/y)  Descending  proje<'tion  systems  (cortieofugal  paths). 

(1)  Pyrainidal  tract  ifnsr.icuU  piframidales),  from  large  pyramidal 
cells  of  central  iryri  and  lc»hulns  paracentralis,  through  corona 
radiata  and  thronirh  knee  and  anterior  two-thirds  of  occipital 
limb  of  capsula  interna    (head-movement  fibres  in  front,  arm 
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fibres  in  middle,  and  leg  fibres  behind),  into  basis  pedunculi,  to 
motor  nuclei  of  cerebral  nerves  and  to  anterior  horns  of  spinal 
cord. 

(2)  "  Acce«soi*y   lemniscus"  of  v.   Bechterew,   from  cortex  to  motor 

nuclei  of  cerebral  ner\es. 

(3)  Frontal  corticopontile  path   (fasciculus  corticopontilis  frontalis) ^ 

from  posterior  part  of  frontal  lobe,  through  frontal  limb  of 
capsula  interna  and  through  medial  part  of  basis  pedunculi 
(Arnold's  bundle),  to  nuclei  pontis. 

(4)  Temporal   corticopontile   path    {fasciculus    corticopontilis   tempo- 

ralis), 

(5)  Occipitomesencephalic    path     {fasciculus    occipitomesencephalica) 

(0.  T.  secondary  optic  radiation  of  Flechsig),  fibres  from  visual 
sense  area  about  fissura  calcarina,  downward  through  occipito- 
thalamic  radiaticm  to  superior  coliiculus. 

(6)  Projection  fibre  systems  of  central  olfactory  paths. 

(a)  Hippocampo-manunillary  fibre  system,  going  from  cells  in 

hippocampus,  through  fornix  and  columna  for- 
nicis,  to  nuclei  corporis  mammillaris  of  same  and 
of  opposite  side;   there  connecting  with — 

(aa)  Principal   mammillary  fasciculus   (fasciculus  mam- 

millaris  princeps),  which  divides  into — 

(aaa)  Thalamomammillary     fasciculus     (fascicu- 

lus thalamomammillaris  [Vicq  d^Azyri])} 
going  to  nucleus  anterior  thalami,  and 

(aab)  Tegmental   part   of  pedunculomammillary 

fasciculus  (fasciculus  pedunculomammU- 
larisy  pars  tegmentalis) ,  to  the  tegmen- 
tum of  the  cerebral  peduncle. 

(ab)  Basilar    part    of    pedunculomammillary    fasciculus 

(fasciculus  pedunculomammillaris,  pars  bttsilaris) 
(0.  T.  peduncle  of  mammillary  body). 

II.  Associative  Fibre  Systems. 

(.1)   Connecting  different  parts  of  same  hemisphere. 

(a)  Those  with  short  axones,  including  the  fibrae  propriae  of  the  gyri 

cerebri. 

(b)  Those  with  long  axones. 

(ba)  Cingulum  (cingulum)  ("girdle"),  in  the  gyrus  cinguli  and 

gyrus  hippocampi. 

(bb)  Superior  longitudinal  fasciculus  (fasciculus  longitudinalis 

superior)  f  extending  between  lobus  frontalis  and  lobus 

occipitalis. 
(be)  Inferior  longitudinal  fasciculus   (fasciculus  longitudinalis 

inferior)  f  between  lobus  occipitalis  and  more  anterior 

parts  of  brain. 
(bd)  Uncinate  fasciculus  (fasciculus  uncinatus),  between  uncus 

and  base  of  lobus  frontalis. 
(B)  Connecting  the  two  hemispheres  with  each  other  (commissural  fibre  sys- 
tems). 

(a)  Corpus  callosum  (corpus  callosum)  ("callous"  or  "hard"  body). 

(b)  Anterior  commissure  of  cerebrum  (commissura  anterior  [cerebri]), 

(c)  Commissure  of  hippocampus  (commissura  hippocampi). 
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ORGAN  OF   VISION  {ORG ANON   VISUS). 

This  includes  the  eyeball  {bulbus  oculi)j  the  optic  nerve  {N. 
opticus),  and  the  accessory  organs  of  the  eyeball  {organa  oculi 
accessoria).  The  latter,  including  the  extrinsic  muscles  of  the 
eye,  orbital  fasciae,  eyelids  and  eyebrows,  conjunctiva,  and  lacri- 
mal apparatus,  as  well  as  the  optic  nerve,  have  already  been 
studied.    The  eyeball  itself  should  now  be  examined. 

The  student  should  provide  himself  with  several  eyeballs 
from  the  ox  and  pig;    some  of  these  may  be  dissected  fresh, 

Fig.  179. 

linea  vifraa  (line  or  axis  of  ylsioD)        Axis  optica  (axis  of  tho  opti(»Ll  system,  ocular  axis) 

'1  Vertex  conieae 

Camera  oculi  anterior  (anterior  chamber) 


Camera  oculi  posterior 
(posterior  chamber) 


Processus  ciliaris . 


Cornea 
Iris 


Zonula  ciliaris 
[Zlnni] 


Lens  crystallin 


Corpus  Yitreum 


^Conjunctiva  bulbi 
..  M.  ciliaris 

Pars  ciliaris  retinae 
.Ora  serrata 
-Nodal  point 


Eauatorial 
diameter 


Pars  optica  retinae 


PapilU  N.  optlci 
Excavatio  papillae  N.  optici-^ 


«Foyea  centralis  of  the  macula  lutea 


^/^..N.  opticus 


Schematic  section  in  the  horixontal  meridian  of  the  right  eyeball.    (After  Toldt,  Anat.  Atlas,  Wien, 

1903,  3  Aufi.,  p.  892,  Fig.  1334.) 


others  after  hardening  in  formalin.  Sections  in  different  planes 
should  be  made  of  eyeballs  hardened  in  formalin.  These  may 
easily  be  permanently  preserved  in  formalin  gelatin.  The  eye- 
balls should  first  be  cleaned.  Remove  the  conjunctiva,  eye- 
muscles,  fat,  and  capsule  of  Tenon.  This  is  best  done  by  grasp- 
ing the  conjunctiva  and  fascia  bulbi  with  the  point  of  the  forceps 
close  to  the  limbus  comeae  and  snipping  through  them  with  fine 
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sharp  scissors,  going  right  around  the  cornea  in  this  way.  All 
the  soft  parts  may  now  be  stripped  off  the  sclera  back  as  far  as 
the  N.  opticus.  Take  two  eyes,  hardened  in  formalin,  and  divide 
one  by  a  sagittal  section  into  a  medial  and  a  lateral  half,  and  the 
other  by  a  coronal  section  through  the  equator  into  an  anterior 
and  a  posterior  half.  With  a  sharp  razor  this  can  be  easily 
accomplished  in  formalinized  eyes  without  freezing. 
Ascertain  the  exact  meaning  of  the  following  terms : 

(a)  Anterior  pole  (polus  anterior). 

(b)  Posterior  pole  (polus  posterior), 

(c)  Equator  (aequator). 
{d)  Meridians  (meridiani). 

(e)  External  axis  of  eyeball  (axis  oculi  externa). 

(f)  Internal  axis  of  eyeball  (axis  oculi  interna). 

(g)  Optic  axis  (axis  optica), 
(h)  Line  of  vision  (linea  visus). 

And  of  the  two  enibryological  temis: 

(t)   Ophthalmic  vesicle  (vesicula  ophthalmica) . 
(j)    Ophthalmic  cup  (caliculus  ophthalmicus). 

Note  that  the  eyeball  possesses  the  following: 

(a)  Fibrous  tunic  (tunica  fibrosa  oculi). 

(aa)  Cornea. 

(ab)  Sclera. 

(b)  Vascular  tunic  (tunica  vasculosa  oculi). 

(ba)  Chorioid  coat  (chorioid^a) . 

(bb)  Ciliary  body  (corpus  ciliare). 
(be)   Iris  (iris). 

(c)  Pigment  layer  (stratum  pigmenti). 

(d)  True  nervous  portion  of  eye  (retina). 

(e)  Anterior  and  posterior  chambers  (camera  oculi  anterior,  posterior), 

(f)  Vitreous  body  (corpus  vitreum). 
(9)  Crystalline  lens  (lens  crystallina). 

(h)  Ciliary  zonule  (zonula  ciliaris  [Zinni"]). 

Fibrous  Coat  of  Eye  (Tunica  fibrosa  oculi). 

Make  an  incision  with  a  very  sharp  knife  through  the  sclera 
of  an  eyeball  at  the  equator ;  let  the  knife  cut  only  as  far  as  the 
black  chorioidea,  then  lay  it  aside.  Catch  the  edge  of  the  sclera 
in  forceps,  and  with  sharp  fine  scissors  cut  through  the  sclera 
all  the  way  around  the  eyeball,  along  the  line  of  the  equator. 
Raise  the  anterior  and  posterior  segments  of  the  sclera  from 
the  subjacent  parts.  In  turning  the  anterior  half  forward,  over- 
come the  resistance  met  near  the  margin  of  the  cornea,  due  to 
the  attachment  of  the  M.  ciliaris  to  the  deep  surface  of  the  sclera, 


DISSECTION   OF  THE   HEAD   AND   NECK 


377 


with  the  probe  or  the  blunt  point  of  the  closed  forceps;  on 
breaking  through  this  resistance  the  so-called"  aqueous  humor" 
escapes.  To  separate  completely  the  posterior  segment  of  the 
sclera  from  the  rest  of  the  eyeball,  cut  through  the  fibres  of  the 


Fia.  180. 


N.  optici^  in  a  plane  corresponding  to  the  inner  surface  of  the 
sclera.  Place  the  denuded  eyeball  in  a  dish  of  water  and  study 
the  sclera  and  cornea. 
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In  the  fiCLEKA.  {0.  T.  sclerotic  coat,  or  white  of  the  eye)  exam- 
ine the  following : 

(a)  Sulcus  of  the  sclera  (sulcus  sclerae). 

Make  a  meridional  incision  through  the  sclerocomeal  janetion  . 
and  note — 
(6)  Cleft  for  the  cornea  (rima  comealis). 

(c)  Venous  sinus  of  the  sclera,  or  canal  of  Sohlemm  (smus  venoaiu  tcUra* 

[cattails  Schlemmif  Lauthi]). 

(d)  Brown  layer  (lamina  fusca). 

To  what  is  this  due? 

(e)  Perforated  layer  of  sclera  (lamina  cribroaa  scleras). 

In  the  CORNEA  study  the  following: 

(a)  Ring  of  conjanctiva  (annulua  conjunctivae). 
(6)  Vertex  of  cornea  (vertex  comeae). 
(e)  Border  of  cornea  (Umbus  comeae). 

(d)  Anterior  surface  (fades  anterior). 

(e)  Posterior  surface  (fades  posterior). 

Make  a  razor  section  or  a  frozen  section  through  the  cornea, 
and  under  the  dissecting  microscope  observe — 


A.  and  V.  flliaria  anterior 
A.  Rtid  V.  ironiuDCtlvi 


(/)  Epilhciium  of  cornea  (t-pithdium  comeae). 

(g)  Anterior  elastic  layer  {lamina  elastica  anterior  \Bowmani\)   (0.  T. 

Bowman's  membrane). 
(h)  Proper  substance  (substantia  propria). 
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(t)   Posterior  elastic  layer  (lamina  elaatica  posterior  [Demoursi,  Deaee- 

meli\)  (O.  T.  Descemet's  membraDe). 
(j)  Endothelium  of  anterior  chamber  {endothelium  camerae  anteriorie). 

Vascular  Coat  of  Eye  (Tunica  vasculosa  oculi). 

In  thecHOBioiD  COAT  (chorioidea)  study  the  following: 

(a)  Supracborioid  layer  {lamina  suprachorioidea) . 
(6)  Perichorioideal  space  (apatium  periehorioideale). 

(c)  Vascular  layer  (lamina  vasculosa). 

Observe  tbe  Vv.  vorticosae.    If  the  pigment  be  washed  out  with 
a  camel's-bair  brush,  these  will  become  very  evident. 

(d)  Choriocapillary  layer  {lamina  choriocapillaris)  (O.  T.  tunica  Ruyscb- 

Between  {c)  and  {d)  obsen'e  the  Aa.  ciliares  posteriorcs  breves. 

In  the  cn.iARY  body  {corpus  cUiare)  the  ciliary  wreath  (corona 
ciliaris)  and  the  ciliary  disk  {orbiculus  ciliaris)  are  to  be  studied. 
To  expose  the  ciliary  wreath  make  a  coronal  section  through  an 
eyeball  a  little  in  front  of  the  equator,  and  remove  cautiously  the 
vitreous  humor  from  the  anterior  segment  of  the  eyeball.  Ex- 
amine— 

Fia.  1S2. 


\\ 


:  nicnln*  oUlarli 


A  pwtof  theclUuT 


(a)  Ciliary  processes  {processus  ciliaTes). 
{b)  Ciliary  folds  {plicae  ciliares). 


With  a  camel's-hair  brush  wash  out  tlie  pigment  and  note  the 
exact  disposition  of  the  processes  and  folds. 

The  ciliarj'  wreath  may  be  exposed  from  in  front  in  another 
eyeball  as  follows:  remove  cornea  with  scissors  at  sclerocomeal 
junction.    Make  four  meridional  cuts  through  sclera  and  reflect 


380     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

its  parts  backward,  separating  each  from  the  M.  ciliaris;  pin 
these  down  to  the  bottom  of  a  cork-lined  tray.  Examine  the  iris 
and  then  cautiously  remove  it. 

In  the  ciliary  disk  {orbiculus  ciliaris)  examine — 

(a)  Ciliary  niuecle  {M.  ciliaris). 

(aa)  Meridional  fibres  (fibrae  meridionales  [Brueckei]). 
{ab)  Circular  fibres  (fibrae  circulares  [MUlleri]). 

These  are  best  distingnusbed  in  a  thin  meridional  section  throi^ 
the  corpus  ciliare  under  Ibe  microscope. 

(b)  Ganglionic  ciliary  plexus  (plexus  gangliosus  ciliaris). 

Look  for  it  at  tbe  junction  of  tbe  cborioidea  with  the  corpua 

In  the  DIAPHRAGM  OF  THE  EYE  (iris)  study 

{a)  Pupillary  margin  {margo  pupillaris). 
{b)   Ciliary  margin  {margo  ciliaris). 

(c)  Anterior  surface  (fades  anterior). 

(d)  Posterior  surface  (fades  posterior). 

Fig.  183. 


(e)  Greater  ring  of  iris  (annulvs  iridis  major),  between  iris  and  eorpuB 

(f)  Lesser  ring  of  iris  (anrtulus  iridis  minor),  between  ciliary  zone  (e<ma 

dliaris)  and  pupillary  zone  (tona  pupillaris)  of  iris, 

(g)  Folds  of  iris  (plicae  iridis). 
(h)  Pupil  (pupilla). 

(i)    Sphincter  muscle  of  pupil  (M.  sphincter  pupiilae). 

ij)    Stioia&ot  iris  (stroma  iridis). 

(k)  Dilator  muscle  of  pupil  (3/.  dilator  papillae). 

(l)    Pectinate  ("  comb-like")  ligament  of  iris  (Lig.  pectinatum  iridu)  (0. 

T.  pillars  of  the  iris}.     Obser\-e  the  relation  of  the  fibres  of  thia 

ligament  to  those  of  Deseemet's  lamina, 
(m)  Spaces  of  Fontana  at  the  angle  of  tbe  iris  (spatia  anguli  iridis  [Fo»- 

lanae]). 
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(n)  Greater  arterial  circle  (circulus  arteriosus  major), 
(o)   Lesser  arterial  circle  (circulus  arteriosus  minor). 

What  is  the  pupillary  membrane  (membrana  pupillaris)  of  foetal 
life? 

The  ciliary  nerves  and  ciliary  arteries  and  the  Vv.  vorticosae 
should  now  be  reviewed.  (See  pp.  277-281.)  Examine  espe- 
cially, at  the  back  part  of  the  eye,  between  the  chorioid  and  the 
sclera,  the  passage  of  the  Vv.  vorticosae  into  the  sclera;  cut 
through  these  and  observe  the  Aa.  ciliares  posteriores  breves 
coming  from  the  sclera  to  the  chorioid. 

Layer  of  Pigment  (Stratum  pigmenti). 

In  an  eyeball  which  has  had  its  sclera  and  cornea  removed 
and  is  under  water,  remove  the  chorioidea  piecemeal,  so  as  to 
expose  the  stratum  pigmenti  and  the  retina.  Note  that  the 
stratum  pigmenti  is  divisible  into  three  parts : 

(a)  Pigment  layer  of  retina  (stratum  pigmenti  retinae). 

(h)  Pigment  layer  of  ciliary  body  (stratum  pigmenti  corporis  ciliaris), 

(c)  Pigment  layer  of  ins  (stratum  pigmenti  iridis). 

Retina. 

In  this  study  the  following : 

(a)  Optic  part  of  retina  (pars  optica  retinae). 

(aa)  Serrated  edge  (era  serrata). 

(b)  Ciliary  part  of  retina  (pars  ciliaris  retintie). 

(c)  Papilla  of  optic  nerve  (papilla  N.  optici). 

(d)  Excavation  of  papilla  of  optic  nerve  (excavatio  papillae  N.  optici), 

(e)  Yellow  spot  (macula  lutea). 

Present  in  man,  but  not  in  the  ox  or  sheep. 

(f)  Central  fovea  (fovea  centralis). 

(g)  Blood-vessels  of  the  retina  (vasa  sanguinea  retinae).     (Fig.  184.) 

The  blood-vessels  of  the  retina  may  now  be  studied.  The 
student  should  sometime  control  this  study  by  an  examination 
of  the  eye-ground  of  a  living  person  through  the  ophthalmoscope. 
Note— 

(a)  Superior  arteriole  [venule]   of  temporal  retina   (arteriola   [venula] 

temporalis  retinae  superior). 

(b)  Inferior  arteriole   [venule]   of  temporal  retina   (arteriola   [venula] 

temporalis  retinae  inferior). 

(c)  Superior  arteriole  [venule]  of  nasal  retina  (arteriola  [venula]  nasalis 

retinae  superior). 

(d)  Inferior  arteriole  [venule]  of  nasal  retina  (arteriola  [venula]  nasalis 

retinae  inferior). 
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Where  does  the  hyaloid  artery  {A.  hyaloidea)  run  in  the 
embryo  f 

Ciliary  Zonule  (Zonula  ciliaris  [Zinni]).     (See  Figs.  179  and  180.) 

How  is  this  formed?  What  is  its  relation  to  the  corpus  vit- 
reum  and  to  the  lens?  What  part  of  it  is  known  as  the  '^  sus- 
pensory ligament  of  the  lens  *  *  f    Study — 

(a)  Zonular  fibres  {fibrae  zonulares), 

(h)  Zonular  spaces  (spatia  zonularia)  (0.  T.  canal  of  Petit). 

The  well-known  saccular  appearance  of  these  spaces  may  be 

easily  produced  if  the  point  of  a  fine  blow-pipe  be  inserted  into 

them  and  they  be  inflated  with  air. 

Fig.  185. 


Facies  anterior.  .^B  '^I^^A  -  Fades  posterior 


AequatorlentitifT. 


Polua  anterior-''^H^  "T^^M  PoIua  poKterior 

^  Axis  lentia 


The  tenns  used  for  the  orientation  of  the  lenM.    (After  Toldt,  Anat.  Atlas,  Wien,  190S,  8  Aufl., 

p.  900,  Fig.  1363.) 

Crystalline  Lens  (Lens  crystallina). 

Cut  through  the  fibrae  zonulares  of  the  zonula  ciliaris  [Zinni] 
and  remove  the  lens.    Examine  the  following : 

(a)  Capsule  of  lens  {capsula  lentis). 

(&)  Anterior  pole  of  lens  {polus  anterior  lentis), 

(c)  Posterior  pole  of  lens  (polua  posterior  lentis), 

(d)  Anterior  surface  of  lens  (fades  anterior  lentis), 

(e)  Posterior  surface  of  lens  (fades  posterior  lentis), 
if)  Axis  of  lens  {axis  lentis), 

(g)  Equator  of  lens  (aequator  lentis)  (0.  T.  circumference). 
(h)  Radii  of  lens  (radii  lentis). 

Now  divide  the  anterior  part  of  the  capsula  lentis  with  a 
sharp  knife  and  press  the  lens  out  through  the  opening.  Study 
the  stained  capsule  as  it  floats  in  water.  Press  the  substance  of 
the  lens  {substantia  lentis)  between  the  finger  and  thumb,  and 
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note  that  the  cortical  substance  {substantia  corticalis)  is  soft 
while  the  central  part  or  nucleus  of  the  lens  {nucleus  lentis)  is 
firmer.  Place  a  bit  of  the  lens  in  thirty-three  and  one-third 
per  cent,  alcohol  for  twenty-four  hours,  then  tease  it  apart  and 
under  the  microscope  examine — 

(a)  Epithelium  of  lens  {epithelium  lentis). 

(b)  Fibres  of  lens  {fibrae  lentis). 

Chambers  of  Eyeball  (Camerae  oculi). 
These  are  two  in  number : 

(a)  Anterior  chamber  of  eyeball  (camera  oculi  anterior). 

(aa)  Angle  of  iris  {angulus  iridis)  (0.  T.  iridocorneal  angle). 
Why  is  this  of  great  importance? 
(6)  Posterior  chamber  of  eyeball  {camera  oculi  posterior). 

Study  the  form,  position,  and  boundaries  of  each.    Both  con- 
tain the  so-called  aqueous  humor. 


ORGAN    OF    HEARING  {ORGAN ON  AUDITUS). 

This  consists  of  several  parts,  viz. : 

(a)  Internal  ear  {auri^  interna). 

{aa)  Membranous  labyrinth  {labyrinthus  memhranaceus). 

{ab)  Osseous  labyrinth  {labyrinthus  osseus). 
(6)  Middle  ear. 

{ba)  Cavity  of  tympanum  {cavum  tympani). 

{bb)  Eustachian  tube  {tuba  auditiva  [Eustachii]). 

{be)  Mastoid  cells  {cellulae  mastoideae). 
(c)  External  ear  {auricula)  (0.  T.  pinna). 

The  dry  temporal  bone  should  be  thoroughly  reviewed  in  con- 
nection with  the  study  of  the  organ  of  hearing.  The  external  ear 
has  been  studied  already.    (Cf.  p.  258.) 

Take  a  temporal  bone,  preferably  one  with  the  auricula  still 
attached  to  it;  saw  oflF  the  squama  temporalis  by  making  a 
horizontal  cut  at  the  level  of  the  root  of  the  zygomatic  process; 
remove  roof  and  anterior  wall  of  the  external  acoustic  meatus 
piecemeal,  with  the  aid  of  bone-forceps  and  chisel,  until  the  mem- 
brane of  the  tympanum  is  exposed. 
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External  Acoustic  MeatUB  (Meatus  acusticus  extemus). 

Examine  the  external  aconstic.  meatus  {tneatus  acusticus  ex- 
temus) thus  opened,  and  compare  it  with  a  dry  temporal  bone, 
and  if  possible  witli  a  macerated  specimen  showing  the  carti- 
laginous part  well.    Study^ — 

(a)  External  acoustic  poms  iparus  acnslicug  extemus). 

(b)  Tympanic  incisure  (inci'sura  tympanica  [fltcim]). 

(c)  CartilaginouB  enternal   acoustic   meatus   {meatun  acusticus  eslernua 

cartilagineus) . 

(d)  Cartilage  of  acoustic  meatus  {cartilago  mealug  acustici). 

(da)  Notches  in  cartilape  of  external  meatus  {inciauTae  cartilagi- 

nia  meatu»  acuatici  exiemi  [6'antorini]). 
{db)  Layer  of  tragus  {lamina  tragi). 


semidrculaili  latcmllf 

CanBli*  iicial  Irculurli  aupcHui 

V  eatlbuluiD  Inl  vrfnlhl 


vistlbularls  cochleae 


Cavity  of  Tympanum  (Cavum  tympani). 

This  cavity  {cavum  tj^mpani)  should  next  be  studied.  Make 
an  opening  through  the  roof  of  the  tympanum  (tegmen  tympani) 
just  lateral  from  the  eniinentia  arcuata  (due  to  the  superior 
semicircular  canal)  and  about  one  centimetre  in  front  of  the 
angulus  superior  pyramidia.  The  oj)ening  leads  into  the  tjnn- 
panic  antrum  of  the  mastoid  wall  of  the  cavity  of  the  tnnpanum. 
Knlarge  the  opening  carefully  with  bone-forceps,  gradually  re- 
moving piece  by  piece  the  whole  roof  or  tegmental  wall  {paries 
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tegmentalis) .  Note  that  the  epitympanic  recess  {recessus  epi- 
tympanicus)  is  opened  into;  observe  its  cupolar  portion  (pars 
cupularis).  The  general  shape  of  the  cavity  and  walls  of  the 
tympanum  may  easily  be  remembered  by  thinking  of  a  miniature 
cigar-box  obliquely  placed  inside  the  temporal  bone.  Study  the 
following: 

(a)  Jugular  wall  (paries  jugularis)  (0.  T.  floor). 

{ab)  Styloid  prominence  {prominentia  tlyloidea). 
{b)  Mastoid  wall  (paries  ma»toidea)  (0.  T.  posterior  wall). 

(ba)  Tympanic  antnim   (antrum  tympanicwn)    (O.  T.  mastoidal 

antrum). 

(bb)  Prominence  of  lateral  semicircular  canal  ( prominentia  canalia 

semiciTctilaria  lateralis), 
(be)  ProDiinence  of  facial  canal  (prominentia  canalia  facialis), 

(bd)  Pyramidal  emineitce  (^min^ntia  pyramidalis). 

(be)  Fossa  of  incus  (fossa  incudis). 
{hf)  Posterior  sinus  (sinus  posterior). 

(bg)  Tympanic  aperture  of  canaliculus  of  chorda  (apertwra  lym- 
panica  canaliculi  chordae). 
(c)  Carotid  wall  (paries  carolica)  (0.  T.  anterior  wall). 

Fia.  187. 


Tbc  meellnl  wnll.  i>arif«  labyrinlhln:  of  the  left  bony  tympnnlc  farily.  and  the  mutotd  celt*, 
aUulae  tnaOaideat.  shown  In  n  section  throoKh  tbo  nuiMoid  pnwom  and  the  anlerior  part  of  Ihe  pelrons 
part  ot  the  leaipoml  bone.  Seen  from  the  ant«rior  and  lateral  side.  (After  Toldt,  Anat  Atlu,  Wien. 
19(»,  3  Aufl.,  p.  K7,  Fig.  U3fi.j 


(rf)  Lab\Tiiitliic  wall  (i>aries  labyrinlhicus)    (O.  T.  inner  wall).     (Pig. 
1S7.) 

(da)  Fenestra  ("  window")  of  vestibule  (fenestra  vestibuH)  (O.  T. 

fenestra  ovalis), 
(daa)  Fossula  of  fenestra  of  vestibule  (fossvla  fenestras 
vcslibuli). 

(db)  Promontory   (promuntoTtum). 
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(dim)  Sulcus  of  promontory  (shIcks  promoHlorii). 
(dbbj  Subiculuni  ("support")  of  promontory  {subiculum 
promonlorii). 
(de)  Sinus  of  tyiupaiiuui  (stiiua  ti/mpani). 

(dd)  Fenestra  ("window")  of  cochlea  {fenestra  cochleae)  (0.  T. 
fenestra  rotunda). 

(dda)  Fossula  of  fenestra  of  cochlea   (fotauta  feneaimt 

cochleae). 

(ddb)  Crest  of  fenestra  of  cochlea  (crista  fenestrae  coch- 

leae). 
(d<)  Cochleariform  process  [processus  cochleariformis). 
Obser%-e  the  mastoid  cells  (celluiae  mastoideae)   and  the  tympaoio 
cells  [cellitiae  tympanicae). 
ie)  Membranous  wall  (paries  membranacetis)   (0.  T.  outer  wall). 

This  consists  largely  of  the  membrane  of  the  tympanum,  which 
abonld  now  be  Btadied. 

Fio.  188. 


The  lalenl  nil,  paria  mrmbrmaam,  of  tbe  lett  trmpanlc  OTllr.  and  the  eotntncc  (o  (ho  mutoU 
oells.  The  antnun  trmpanlcom  conulni  bnnthiog  cooaectlTc-Ilaue  nrsadi.  Seen  from  the  medial 
dde.    (AnerT[>ldt,Aiiat.AtU^  Wleii,lM8,3Aafl.,p.8:2T.F<«.lUS.) 

Membrane  ol  the  Tjnnpanuni  (Membrana  tympatu)   (O.  T,  Drum- 
head).    (Figs.  iS6,  i88,  and  191-193.) 

Examine — 

(a)  Flaccid  part  (pars  fiaccida)  (0.  T.  Shrapnell's  membrane). 

(b)  Teuse  part  {pars  tensa). 

(c)  Border  of  membrane  of  tympanum  {limbus  membranae  tympani). 

(d)  Anterior  malleolar  fold  {plica  malleolarta  anterior). 

(e)  Posterior  malle«>lar  f<ild  [plica  malleolaria  posterior). 

These  two  folds  are  sometimes  called  "Prusxak's  striae." 
(/)  Malleolar  prominence  {prominentia  malleolaris) . 
ig)  Malleolar  stria  {slria  malleolaris) , 
(h)  Umbo    ("prominent    part")    of   tyn]))aiiie   membrane    (umbo   mem- 

branae  tympani). 
(0    Cutaneous  layer  (stratum  culaneum). 
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(j)    FihrocartilaginoiiB  ring  (aanulus  ftbTocartiiagineita). 
(A-)   Radiate  layer  (sfraium  radiatum). 
(I)    Circular  inyer  (stratum  drculare). 
(m)  Mucous  layer  (stratum  mucosum). 

Tympanic  Mucous  Membrane. 

This  membrane  {tunica  mucosa  tympanica)  presents  a  num- 
ber of  folds  and  recesses.    Examine — 


H  Imtnr  fjmpanl 


The  cmTOm  lympniit  nnd  membrana  lympHnl.  A  purt  ol  the  meatus  Bciwiloiui  eilCTniu  uid  tbs 
tiibo  «mlH[vii  are  e™ti  from  in  front,  and  somfWhat  from  above  iind  the  rtdo,  (rromGegeubsnr.Lebili, 
dvr  Anat.  dm  UenH>h.,  Leipilg,  1899.  T  AqB.,  Bd.  II.  p.  619.  Fig.  730.) 

(a)  Posterior  malleolar  fold  {plica  malleolaris  posterior). 

(b)  Anterior  malleolar  fold  (plii-a  malleolaris  anterior). 

(c)  Anterior  recess  of  membrane  of  tympanum    {recsMiu  membraKOt 

tympani  anterior). 

(d)  Superior  reeess  of  membrane  of  tympanum    {receanu  membranaa 

tympani  superior). 

(e)  Posterior  reeess  of  membrane  of  tympanum    (recesaus  membnmaa 

tympani  posterior). 
(/■)  Fold  of  anril  (ptiea  inetidis). 
(g)  Fold  of  sliriiip  (plica  .stapedis), 
{h)  Secondai'y  uieiiibrane  of  tympanum  (membrana  tympani  secundaria). 

Are  any  tjinpanic  glands  (Gl.  tympantcae)  visible! 

Auditory  Ossicles. 

These  small  bones  {ossicula  auditus)  are  three  in  niumber, — 
stirrup  (stapes),  anvil  {mrws),  and  hammer  (malleus). 

Tn  the  stapes  study — 

(a)  Head  of  stirrup  Icapitutum  stapedis). 

(b)  Anterior  limb  (eras  anteriua). 
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(c)  Posterior  limb  (crtw  poslerius). 

(d)  Base  of  slimip  (basin  stapedis)  (0.  T.  foot-pie*^). 


irmpNil  poMcrfOT 


Fnmliwtiilii  miUttoUrta- 
Umbu*  meiDlinnat'  tfinpuil 


tufBTtalu  inBappil) 


The  lalRBl  mrbice  of  the  lefl  tympanlr  mcmbfrnne  (mtacc  to 
the  lallvr  biu  bn-n  removiil  by  a  «w-cat  patsllel  aad  dtxe  to  th< 
Aiut.  Atlu.  Wieo.  1908, 1  Anfl..  p.  9U,  Fig.  UX.) 

In  the  incus  study — 

(a)  Body  {corpus  incudis). 

(b)  Long  limb  (crtu  tongum). 

{ba)   Lenticular  process  (proceigua  lentieularia). 

(c)  Short  limb  (crw  breve). 

Fio.  191. 
plica  mallcolail*  anterior  Chorda  trmpaDl 


Thp  twdlalmrfuTe  and  the  anUTlor  anil  punU'iiorrc 
tI(w  br  anw-cal  tbiough  the  tympanum  cliwc  loand  g 
UiTll.    (Alter  Toldi,  Anat.  Allan,  Wlcn,  IBO),  3  Aufl..  p.  021.  Fig.  H21 

In  the  malleus  study — 

(a)  Handle  of  hammer  (manubrium  matlei). 
{h)  Head  of  hammer  {fapitulum  mallei). 
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(c)  Neck  of  hammer  (eollum  mallei). 

(d)  Lateral  process  (processus  lateralis)  (0.  T.  processus  brevis). 

(e)  Anterior  process  (processus  anterior  [Folii])   (0.  T.  procesaus  gr»- 


Joints  and  Ligaments  of  the  Auditory  Ossicles. 
Study  the  following: 

Joints  {ArlicuJationes  ossiculorum  auditm). 

{a)  Joint  between  anvil  and  hammer  (articulatio  incudomaUeolaris). 

(b)  Joint  between  anvil  and  stirrup  (articulatio  incitdostapedia). 

(c)  Junction    of   stirrup    and    tympanum    (syndesmosis    tympanosia- 


FiG.  192. 


of  tbereccsa 


>r  wall  of  the  nw: 
Id  of  muc 

TAg.  mallei  mperltu ., 
CapltulumnwUd  in  loDglliiillaBi^ 

Plica  Inc 

Cnu  iDngiun  Inriidia. 
Iiuertloliol  IheM. 
tympniii 


Beccssiu  eplCympanleaa 


;ida  membmue  trmpani 


FroDtal  section  of  (he  left  tympanic  membrBoe  and  of  the  adjac 
psHOgc,  meatUA  aciuticua  eitumiu,  made  alter  bsnlenlng  In  ehromb 
tlon  with  hydrochloric  acid.  The  section  pnmes  Ihnmgh  Ihc  head  c 
niaaubrlum  mallei.   Seen  from  In  front.    (After  Toldt,  Anat  Atlaa,  IV 


nt  part  of  the  eilemal  auditorr 
aeid  and  alcohol  and  deealetflca- 
ihe  malleus  and  In  front  of  the 
en,  1908,  3  ADfl.,  p.  K6,  Pic.  1123.) 


Ligaments  {lAgg.  ossiculorum  aaditus). 

(a)  Anterior  ligament  of  Iianimer  {Lig.  mallei  anterius). 
(h)  Superior  ligament  of  hammer  {Lig.  mallei  superius). 

(c)  Lateral  ligament  of  hammer  (Lig.  mallei  laterale)  (0.  T.  extemal 

ligament). 

(d)  Superior  ligament  of  anvil  (Lig.  incudis  superius). 

(e)  Posterior  ligument  of  anrii  (Lig.  incudis  poslerius). 

(f)  Obturator    membrane    of    stirrup    (membrana    obturatoria    \_sta- 

pedis]). 

(g)  Annular  ligament  of  base  of  stirrup   (Lig.  annulare  baaeos  stO' 

pedis). 
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(h)  Fixing  muBcle  of  the  base  of  the  stapes  {SI.  fixator  baaeos  sta- 
pedis) . 

Muscles  of  Auditory  Bones. 

These  muscles    (muscvli  ossiculorum  auditus)    are  two  in 
number  i 

(a)  Tensor  muscle  of  tympanum  (M,  tensor  tympani). 

(b)  Stapedius  muscle  {M.  stapedius). 

Study  form,  position,  origin,  insertion,  action,  and  innerva- 
tion of  each. 

Fio.  193. 

CBpltuliun  mall  I' 1 


The  csTuin  tympani  with  the  membniu  tTmpuil  uiil  the  <nlcula  audilu.  Onlr  that  part  ot  the 
CBTiuD  trmpaol  Mippaniiig  the  membnoa  lympaiil  lirepreseDled.  ( From  0«fleDbiur,  Lebrb.  der  AuaU 
Oct  Ueiuch.,  Lelp^,  18M,  7  AuD..  Bd.  li.  p.  815.  Fig-  Tti) 

The  student  should  next  review  certain  structures  previously 
studied, — viz,  the  chorda  tympani  (see  p.  264  and  Figs.  Ill  and 
115),  the  plexus  tyinpanicus  and  the  N.  tympanicus  (see  p.  271), 
and  the  tuha  auditiva  [Eustachii]  (see  pp.  293  and  296). 

The  study  of  the  internal  ear  is  very  difiBcult.  Much  can  be 
learned  by  fastening  a  temporal  bone  in  a  vice  and  chiselling 
cautiously  until  the  osseous  labyrinth  is  exposed.  The  temporal 
bone  of  a  new-born  babe  or  of  a  younger  foetus  will  be  found 
very  helpful  for  study.  The  labyrinth  of  a  guinea-pig  and  an 
embryo  pig  will  also  well  repay  study.  In  the  museum,  the  ex- 
quisite preparations  of  isolated  labyrinths,  Wood's  metal  corro- 
sions, and  models  are  available  for  study.  The  student  should 
use  these  and  should  study  his  atlases  and  good  descriptive 
texts  in  connection  with  them. 

Osseous  Labyrinth  (Labyrinthus  osseus). 

Here  the  student  should  study  successively  the  vestibule  (ues- 
tibulum),  the  snail-like  body  (cochlea),  and  the  internal  acoustic 
meatns  {meatus  acusticus  inlernus). 
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In  the  vestibulum  examine  the  following: 

(a)  Spherical  recess  (recesaua  sphaericus)  (0.  T.  fovea  hemisphaerica). 

(b)  Elliptical  recees  {recessiu  elliplicus)  (0.  T.  fovea  hemielliptica) . 
{(■)  Crest  of  vestibule  (crista  vestibuli) . 

{d)  Pyramid  of  vestibule  ipyramis  vextibiili). 
(e)   Cochlear  recess  (recessug  cocklearig). 
{f)   Perforated  spots  {maculae  cribroaae). 

(fa)  Superior  (macula  cribrosa  luperior). 

(fb)  Middle  (macula  cribrosa  media). 

(fc)  Inferior  (macula  cribrosa  inferior). 

(g)  Osseous  semicircular  canals  (ranales  semictrculares  oagei). 

(ga)  Superior  (canalis  semicircularis  luperior). 

(gb)  Posterior  (canalis  semicircularis  posterior). 

(gc)  Lateral  (canalis  semicircularis  lateralis)  (0.  T.  external). 


?e»uB  gpIiBerlmu  with  tho 
iDiwula  tribrcMk  medlk 


CnnallH  n-idI-- 


The  bony  lubrrinth  of  the  right  mr,  iwra  from  In  IronL  The  lateral  wall  o(  the  Tenlblil«  ha»  been 
mDOvedanil  (ho  Bcmiclrpului  canalBopencd  upln  their  enllrelcutfth.  (AllerTuldt.  Aiiat.  Atlu,  Wteo 
IDOi,  S  Aua.,  p.  Sao.  FlR,  W2,) 

(A)  Osseous  ampullae  (ampullae  osseae), 

(ha)  Superior  (ampulla  oasea  superior). 

(hb)  Posterior  (ampulla  ossea  posterior). 

(he)  Lateral  (ampulla  ossea  lateralis), 
(i)  Ampuliary  limbs  (crura  ampullaria). 

(ia)  Common  limb  (crus  commune). 

(lb)  Simple  limb  (eras  simplex). 

In  the  cochlea  study — 

(a)  Cupola  (cupula  cochleae). 

(b)  Base   {basin  cochleae). 

(c)  Spiral  canal  of  cochlea  (canalis  spiralis  cochleae). 
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(d)  Modiolus. 

(da)  Baae  of  modinlua  Ibasia  madioU). 

(db)  Shelf  of  iiKHlioliiM  {lamina  modioli). 
(«)   OseeouB  spiral  sbelf  (/(imina  spirulis  oaaea). 

(ea)  Hoiiklet  i>f  spiral  Hlielf  (hamulw  laminae  apiralia). 

(f)  "Staircase"  of  vestibule  [araia  reatibuU). 

(g)  "  Staircase"  of  lympanuin  {scali  tympani). 

(*)  Helicotrema  {helieotrema)  ("  pore  of  the  helix"). 

(i)   Secniidary  spiral  nhelf  (lamina  spiralis  secundaria). 

(j)    Spiral  canal  iif  riiiKlioliis  {canalia  spiralis  modioli). 

(k)  Longitudinal  canals  of  modiolus  (catuiles  longiludinaUa  modioli). 

Fig.  195. 


Ttt  labrrlnthiu  mcmbn 
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Uunillii;  If,  wtilctinl  roniith  nl  rnu  rimpli 
DtrlFuliu:  »,  HM-culiu;  It,  Dui'ulii  apiimirn  ai 
MccuUrii;  17.  durttunMiniimi:  IN.  nici'iiin  vt 
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[loaUTior;  II,  [|uclua*emlcln.'UlBrii 
t  Ulcnl  scmiclrcuUr  iiiniil  opening  liilo  Ihe 
r.  duclu*  GndulymphatlrUK ;  It,  iliiclut  utrtrnlo 
n(  iturliu  cnrhlparlii:  I 

'Ulaiin:  t3,  S.  nmputUrlH  Inlcrl 


HI  Q.  Rculiu.  u  diithlljr 


In  the  meatus  acitstints  tnternus  study — 

(a)  Internal  acoustic  npeninp:  {porus  aeuslieua  inlemus). 

(b)  Bottom  of  iiiteninl  acoustic  meatus  (fundus  meatus  acMstici  intemi). 

{ba)  Transverse  cresl  {crista  transversa). 
(bb)  Area  nf  facial  nen-c  {area  N.  facialis), 
{be)   Area  of  ci-clilea  {area  corkleae). 

{bca)   Kiiratninous  spiral    tract    {tracttu   spiralis   forami- 


(bd)  Super 


«). 
estibular  a 


i{a> 


I  vestibularis  superior). 
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(be)  Inferior  vestibular  area  (area  vestibularis  inferior), 

(bf)  Isolated  foramen  (foramen  singulare). 

Membranous  Labyrinth  (Labyrinthus  membranaceus).     (Vide  Fig. 

195.)^ 
In  the  membranous  labyrinth  the  following  structures  are  to 

be  studied :  to  make  out  some  of  them,  sections  should  be  exam- 
ined under  a  hand-lens  or  the  dissecting  microscope.  The  whole 
internal  ear  is  simple  if  approached  from  the  embryological  side. 
(Cf.  Kollmann,  Minot,  McMurrich,  et  al.) 

(a)  Endolymphatic  duct  (ductus  endolymphaticus) , 

(b)  Endol3anphatic  sac  (saccus  endolymphaticus), 

(c)  Utriculosaccular  duct  (ductus  utriculosaccularis). 

(d)  Utricle  (utriculus), 

(e)  Semicircular  ducts  (ductus  semicirculares) . 

(ea)  Superior  (ductus  semicircularis  superior). 

(eb)  Posterior  (ductus  semicircularis  posterior), 

(ec)  Lateral  (ducttis  semicircularis  lateralis)  (0.  T.  external). 
(/)  Membranous  ampullae  (ampullae  membranaceae), 

(1)  AmpuUary  sulcus  (sulcus  ampuUaris), 

(2)  AmpuUary  crest  (crista  ampullaris). 

(fa)  Superior  (ampulla  membranacea  superior), 

(fb)  Posterior  (ampulla  membranacea  posterior), 

(fc)  Lateral  (ampulla  membranacea  lateralis), 
(g)  Saccule  (sacculus). 

(h)  Uniting  duct  (ductus  reuniens  [Henseni])  (0,  T.  canalis  reuniens). 
(i)    Acoustic  spots  (maculae  acusticae), 

(ia)  In  utricle  (macula  acustica  utriculi). 

(ib)  In  saccule  (macula  acustica  sacculi), 
(j)    Ear-stones  (otoconia), 
(k)  Endolymph  (endolympha), 
(I)    Perilymph  (perilympha), 

(m)  Perilymphatic  space  (spatium  perilymphaticum) , 
(n)  Perilymphatic  ducts  (ductus  perilymphatici) , 

(o)   Cochlear  duet   {ductus  cochlearis)    (0,  T.  membranous  cochlea,  or 

scala  media). 

(oa)  Cupular  blind  sac  (caecum  cupulare), 

(ob)  Vestibular  blind  sac  (caecum  vestibulare) , 

(oc)  Basilar  layer  (lamina  basilaris). 

(od)  Vestibular  membrane   of   Reissner    (membrana   vestibularis 
[Reissneri]) . 

(oe)  Spiral  ligament  of  cochlea  (Lig.  spirale  cochleae), 

(of)   Spiral  prominence  (prominentia  spiralis), 

(og)  Vascular  stripe  (stria  vascularis) , 

*  For  an  account  of  the  blood  supply  of  the  inner  ear,  consult  "  The  Distri- 
bution of  the  Blood-vessels  in  the  Labyrinth  of  the  Ear  of  Sus  scrofa  domes- 
ticus,"  by  G.  E.  Shambaugh,  in  Decennial  Publications,  vol.  x.,  of  the  University 
of  Chicago,  Univ.  of  Chic.  Press,  1903. 
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(oA)  Spiral  sulcufi  (eulcws  tpiralu). 

(oi)    Tytupanic  lip  {labium  tympanicum). 

(oia)  OpeniugB  for  nerves  {foramina  nervosa), 
{oj)    Vestibular  lip  (labium  vestibulare) . 
{ok)  Spiral  gsiiglion  of  cochlea  {ganglion  spirale  cochleae). 
(ol)    Spiral  oi^ou  of  Corti  {organon  spiTule  [CoTtii]).   (Fig.  197.)  . 
Vessels  of  internal  ear  {rasa  aaris  intemae).    (Cf.  articles  by  Sieben- 
tnonn  and  by  Shaiubaugh.) 

Fig.  196. 


Sactlon  Oaaatb  Iht?  cochlnr  region  of  thv  iHbriinUiiu  onuiu 

I,  ■oteTeMIbuli:  m,  labium  rgflllbuliirv  ci[  (be  limhiu;  n,  Fnil 

Sbna  uUiig  from  cell)  la  thu  gsnglluii  KpJnile  anil  bi'lTi)|  dlgtril 

jj,  peilkarTOTU  In  the  gwigllun  iptralp ;  q,  blool-vaHel  -,  -i.  bono  : 

A",  ductm  cocblearia;  d,  Cortl'a  mcmbcanv;/,  pnimlm-i   ' 


l«l>in 

1.,  l.t»5,  S.  3«!.  Fig,  -i- 


\.  BwhniniiJ  M.  van  DatIiIoQ,  Lvbrb' 


la  ol  a  giilnw'pls. 
iiilullatcd  pcrlphenl 
inoii  iplnle  |CunU); 
»lbuUrlB  ( RtlnuuTl} ; 
Iv  cochlofte  ■ 


er  uinoiogie 


Arteries. 

{pa)  Internal  auditorj-  artery  {A.  auditiva  interna). 

Of  wiiBt  is  it  a  braiicli? 
,  {paa)  Vestibular  rami  (rami  vestibulares) . 
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(pab)  Cochlear  ratnua  (ramus  cockUae). 

(pac)  Arterial  glomeruli  of  cochlea  {glomemli  arteriori 

cochleae). 
Veins. 

(pb)  Internal  auditory  veins  (Fit.  auditivae  intemae). 

Of  what  are  they  tributarieeT 
(pba)  Spiral  vein  of  modiolus  (V.  spiralis  modioli). 

ipbaa)  Prominent  vessel  (ca«  promineiu). 
Ipbb)  Vestibular  veins  {Vv.  vestibutares). 
ipbc)  Vein  of  aqueduct  of  vestibule    (F.  aquaeductua 

vestibuli). 
ipbd)  Vein  of  canaliculus  of  cochlea    (F,    amalictdvt 

cochleae). 


Spiral  otgan  ol  CoiH  of  the  ducliu  •wchlrarin  In  transverse  or  nullal  section. 
re.  tnednllatod  distal  proCiSBes  of  blpoUr  norre  civile  In  gnnglion  Jiplrale  ;  /,  foramen  nerrosuin  in 
Ublnm  iTrnpanlcnm  RlTJng  paangc  to  a  bundle  of  the  eorhlear  nerve  fibres ;  lb,  tympanai  covering  of 
Umlna  taHllBiia:  n,  vas  aplrale;  fS,  Intemnl  eupportlng  otlls  which  on  the  left  dde  are  cootlnuoui 
wllh  the  epithelium  of  thcBUleDgspInilUt;  /i.  Internal  pillar  with  an  inner  bawl  cell  (b)  neitio  It;  p*. 
eitemal  pillar  with  its  eitemal  basal  cell,  f  ;  l.i,  S.  I>clten'  supporting  cells  vith  pbalangeflt  procetaea 
aniiing  at  the  surface  of  Cortl's  organ,  there  attuched  to  the  lamloa  rellcularli.  r;  H,  Heniieii's  sup- 
porting cells  which  diminish  in  height  toward  the  rigbl  side  of  the  Hgurc  and  are  contlnuoos  with  C. 
the  cells  of  Claudius:  k.  epIlhcliHl  cells  ot  the  so-called  "layer  of  granules"  ;  I.  internal  hair  cell,  the 
upper  end  of  which  is  bidden  by  the  "bend"  of  the  Intemnl  pillar;  P,  hnlrs  ot  internal  hair  cell;  e, 
eitemal  hair  cell ;  ^.  c',  >'.  hairs  of  three  cxterruil  hair  cells ;  n,  n'  to  n^  variona  crosB-aectioTu  of  the 
spiral  cord  ot  nerve  distribution  ;  the  "  inonel  cord  "  eiteuds  from  n'  to  n'  as  a  radial  bundle ;  (,  tnnDel 
■pace ;  .V,  Nuel's  space,    (Aiter  O.  Ruulos.  from  A.  Rauber's  text-book,  ISSS.  S.  SIS,  Fig.  ;43.) 

The  student  should  now  make  careful  drawings  of  sections 
made  in  various  directions  through  macerated  temporal  bones, 
labelling  correctly  the  different  structures. 
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DISSECTION    OF    THE   THORAX 

WALLS   AND   VISCERA   OF   THORAX. 

Before  beginning  the  dissection  of  the  tliorax,  the  student 
should  review  the  thorax  in  the  articulated  skeleton.  •  Examine — 

(a)  Cavity  of  thorax  (cavum  thoracis), 

(b)  Superior  aperture  of  thorax   (apertura  thoracis  superior)    (0.  T. 

inlet  of  thorax). 

(c)  Inferior  aperture  of  thorax  (apertura  thoracis  inferior)  (0.  T.  outlet 

or  hase  of  thorax). 

(d)  Costal  arches  (arcus  costarum). 

(e)  Intercostal  spaces  {spatia  intercostalia) , 

(f)  Infrastemal  angle  (angulus  infraatemalis), 

(g)  Pulmonary  groove  (sulcus  pulmonalis). 

Thoracic  Walls. 

The  dissector  of  the  upper  extremity  and  the  dissector  of  the 
abdomen  will  have  left  certain  structures  still  attached  to  the 
walls  of  the  thorax.  Of  these  should  be  noticed  the  Mm.  pec- 
toralis  major,  pectoralis  minor,  serratus  anterior,  rectus  abdomi- 
nis, obliquus  extemus  abdominis,  latissimus  dorsi,  subclavius, 
scalenus  posterior;  remove  all  these  except  the  M.  scalenus  pos- 
terior, and  so  expose  completely  the  arcus  costarum  and  the  Mm. 
intercostales.  Preserve,  however,  the  rami  cutanei  laterales  and 
rami  cutanei  anteriores  of  the  Nn.  intercostales,  as  well  as  the 
perforating  rami  of  the  A.  mammaria  interna. 

Intercostal  Muscles  (Mm.  intercostales). 

Clean  carefully  and  study  the  form,  position,  origin,  inser- 
tion, action,  and  innervation  of  the — 

(a)  External  intercostal  muscles  (Mm,  intercostales  externi), 

(Obseri-e  anteriorly  the  external  intercostal  ligaments  (Ugamenta 
intercostalia  externa)  (().  T.  anterior  intercostal  membrane).) 
(6)  Internal  intercostal  muscles  (Mm.  intercostales  intemi). 

Bring  them  into  view  by  dividing  in  all  the  spaces  the  Mm. 
intercostales  externi  and  Ligg.  intercostalia  externa  along  their 
inferior  margins  and  reflecting  them  upward.  Avoid  injury  to  the 
Aa.  intercostales.  Observe  the  internal  intercostal  ligaments  (Uga- 
menta intercostalia  interna)  (O.  T.  posterior  intercostal  mem- 
branes). 

3(J9 
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Intercostal  Nerves  (Nn.  intercostales).     (Vide  Fig.  198.) 

The  intercostal  nei-ves  should  now  be  studied.  Each  nerve 
runs  on  the  internal  surface  of  a  rib  near  the  lower  margin  in 
the  sulcus  costae,  along  with  the  V.  and  A.  intercostalis.  The 
nerve  may  be  brought  into  view  by  pulling  downward  upon  the 
ramus  cutaneus  lateralis.  Follow  two  or  three  of  the  nerves 
from  their  origin  to  their  termination.    Note  that  the  Nn.  inter- 

PlG.  198. 


eostales  are  really  the  anterior  rami  (rami  anteriores)  of  the 
thoracic  nerves  {Nn.  fhoracales).    Study  the  following  branches : 


(a)  MuBciilar  rami  (r< 

(b)  Ijitfial   .■ut.inc.iip 

abdiimitialiK]), 

(c)  Adleridr   ciilaiiPin: 

abdominalis]). 


{ramm    culaneus    lateralis   [pectoralia  et 
'■   [ramun  cutaneus  anterior   [pectoralia  et 
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Intercostal  Vessels. 
Study— 

(a)  Highest    intercofltal    artery    (A.    inlfrcostalis   suprema),    from    tbe 

truncuB  cnKli>oervieali8  of  tbe  A.  nubclavia. 
(aa)  Dorsal  rami  (rami  domaleg). 
{ab)  Spinal  rami  {rami  apinales). 

(b)  Intercostal  arteries   {Aa.   inlercoalalea)    (vide  Fig.   198),  frf)m   the 

aorta  thoracalis,  and  hence  often  called  "aortic  intercostal 
arteries."  Tlie  posterior  relations  and  posterior  branches 
may  lie  better  studied  later. 


Fig.  199. 

Ucarlp  laiir  ol  the  ra 


pcHteriorof  the  A,  Inurcimtatli 
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(ba)  Posterior  rami  (rami  posleri 

(haa)  Spinal  raniii»  (ram; 

(bab)  Musenlar  rami  [rai 

(bac)  Medial  cutaneous  rf 

(bad)  I^Ateral  cutaneous  r 

(bb)  Anterior  rami  (rami  aali-rin 

ibba)  Muscular  rami  Irai 


rr»). 

I  Kpinalin). 

!  munfulart's). 

[UiK  {ramuH  culaneus  medialis). 

:nus  (Tatnug  cutaneus  lateralii). 

■»). 

'.  musculares) . 
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(bbb)  Lateral  cutaneous  rami  (rami  cutanei  kUerdlea  [pec^ 

torales  et  abdominales]) , 

(bbba)  Posterior  ramus  (ramus  posterior). 

(bbbb)  Anterior  ramus  (ramus  anterior). 

(bbbc)  Lateral  mammaiy  rami  (rami  mammarii 

laterales). 

(bbc)  Anterior  cutaneous  rami    (rami  cutanei  anteriores 

[pectorales  et  abdominales]) . 
(be)  Medial  mammary  rami  (rami  mammarii  mediales). 
(c)  Intercostal  veins  (Vv.  intercostales) , 

Note  that  they  run  ahove  the  arteries  in  the  sulci  eostarum* 
Their  posterior  relations  will  be  studied  later. 

Internal  Mammary  Artery  (A.  mammaria  interna).    (Vide  Fig.  9.) 

Remove  the  intercostal  muscles,  but  work  most  cautiously, 
and  be  sure  to  avoid  injury  to  the  subjacent  pleura,  which  must 
be  preserved  intact  and  left  undisturbed  in  contact  with  the 
internal  surface  of  the  ribs.  Clean  the  A.  manmiaria  interna  and 
the  outer  surface  of  the  M.  transversus  thoracis.  Observe  how 
far  down  the  pleura  passes  in  the  recess  between  the  diaphragm 
and  the  costal  arches.  Below  the  pleura  do  not  mistake  the  dia- 
phragm for  unremoved  intercostal  muscles. 

Examine  the  following  branches  of  the  A.  mammaria  interna : 

(a)  Sternal  rami  (rami  sternales). 

(b)  Perforating  rami  (rami  per forantes). 

(ba)  Mammary  rami  (rami  mammarii), 

(bb)  Muscular  rami  (rami  musculares). 
(be)  Cutaneous  rami  (rami  cutanei), 

(c)  Intercostal  rami  (rami  intercostales)  (0.  T.  anterior  intercostals). 

(d)  Musculophrenic  artery  (A,  musculophrenica) . 

(e)  Superior  epigastric  artery  (A,  epigastrica  superior). 

Note  that  (d)  and  (e)  are  terminal  branches,  the  bifurcation 
usually  occurring  in  the  sixth  intercostal  space ;  the  sixth  costal 
cartilage  may  be  excised  in  order  to  display  this  better.  The 
anterior  mediastinal,  thymic,  bronchial,  and  pericardiacophrenic 
branches  of  the  internal  mammary  artery  cannot  be  studied  until 
later. 

Transverse  Muscle  of  Thorax  (M.  transversus  thoracis)  (O.  T.  Tri- 
angularis Stemi). 

Study  this  muscle  as  far  as  is  possible  at  the  present  stage  of 
the  dissection.    It  will  be  better  exposed  later. 
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THORACIC   CAVITY  {CAVUM   THORACIS). 

It  is  well  to  precede  the  dissection  of  this  region  by  the  study 
of  a  frozen  or  formalin  section  *  through  the  thorax,  a  little  below 
its  middle,  in  order  that  the  general  relations  of  the  thoracic 
viscera  to  one  another  may  be  understood."    (Vide  Fig.  200.) 

FiQ.  200. 

Procatiu  tplnonu  vrrttbme  Iharofallt  )', 
Ofvophjxitiu  j 


Anrin 

OuB.a,  <wnnf                ;             /            '-.       -prrlrar^tw-,                          uardlkeft) 

BorlioataKH 

rtlon  of  the  body  bvtit(«n  IHc  bodl™  ol  the  llHh  anil  Hxth  Ihonidc  lertebrmu.    (After 
Toldt.  AMt.  AIlM,  Wli-n,  19C0,  t  Aufl.,  p.  iM,  FlK-  773,) 

Pleura. 

The  student  has  to  study — 

(a)  Pulmonary  pleura  Ipleura  pulmnnalit). 

(b)  Parietal  pleura  {pleura  parirtalia). 

Belwefii  (a)  and  (i))  is  Ihe  cavity  of  Ihe  pleura  {cavum 
pleurae). 


'  See  foot-note  on  making  sections,  p.  J7-1. 

'Tbe  student  is  strongly  ailvised  to  study  a  series  of  eross-sections  tbrougb 
the  trunk  of  a  liuuian  being:  in  lliis  work  be  will  fiud  the  plates  and  descrip- 
tions by  Dr.  Potter,  of  St.  Ltmis,  of  jrreat  belp;  these  are  publisbed  under  the 
title  "Topographical  Anatomy  of  Ihe  ViKcera  of  the  Thorax  and  Abdomen,"  in 
the  "  University  Studies  of  the  University  of  Missouri,  1904." 
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iba)  CoBtal  pleura  (pleura  costalis). 

(bb)  Mediastinal  pleura  (pleura  mediastinalis) . 

(be)  Diaphraguietic  pleura  {pleura  didphragmalica). 

The  external  surface  of  the  pleura  costalis  has  been  exposed 
already  by  the  dissection.  The  loose  areolar  tissue  between  the 
pleura  costalis  and  the  Mm.  intercostales  iuterni  and  internal 


surface  of  the  costal  arches  is  a  part  of  the  endothoracic  fascia 
{fascia  endothoracica). 

The  mode  of  reflection  backward  of  the  pleura  on  each  side, 
from  the  posterior  aspect  of  the  sternum,  may  now  be  investi- 
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gated  by  the  method  devised  bv  Sir  William  Turner.    (See  Fig. 
201.) 

Saw  through  the  sternum  as  follows: 

(1)  Transversely  through  manubrium  stemi  on  a  line  connecting  the 

lower  margins  of  the  incisurae  eustales   I., — i.e.,  parallel  to  the 
lower  margins  of  the  first  pair  of  costal  cartilages. 

(2)  Transversely  through  the  lower  part  of  the  corpus  stemi,  midway 

between  incisura  costalis  V.  and  incisura  costalis  VI. 

(3)  Obliquely,  almost  vertically,  from  the  inferior  transverse  cut  near 

the  left  margin  of  the  sternum,  upward  to  the  middle  of  the  supe- 
rior tran8\'er8e  cut. 

The  saw  should  not  be  permitted  to  pass  through  the  perios- 
teum on  the  back  of  the  sternum ;  this  is  to  be  cautiously  divided 
with  a  scalpel. 

Gently  separate  the  two  lateral  portions  of  the  central  piece 
of  the  sternum ;  observe  the  parietal  pleura  on  each  side  passing 
backward  towards  the  pericardium.  Insert  the  finger  between 
the  right  and  the  left  pleura,  and  pass  it  upward  and  downward 
through  the  loose  areolar  tissue  of  the  anterior  mediastinal  cav- 
ity (cavum  mediastinale  anterius)  (O.  T.  anterior  mediastinum), 
between  them,  until  the  pericardium  is  exposed. 

Next  separate  the  pleura  costalis  from  the  ribs,  as  far  for- 
ward as  the  cartilages,  by  carefully  passing  the  index-finger 
between  the  pleura  and  each  rib  and  running  it  backward  and 
forward;  be  sure  not  to  detach  the  pleura  from  the  costal  carti- 
lages. Excise,  with  bone-forcei)s,  the  second,  third,  fourth,  fiftli, 
and  sixth  ribs,  cutting  througli  them  in  front  at  their  junctions 
with  the  costal  cartilages,  and  behind  as  far  back  as  is  possible. 
Leave  the  sternum  and  costal  cartilages,  with  adherent  pleura, 
for  the  present,  in  position. 

Cut  vertically  througli  the  pleura  costalis,  midway  between 
spine  and  sternum,  from  level  of  costa  IT.  to  level  of  costa  VII. 
Make  two  transverse  incisions  medialward  for  a  distance  of  five 
or  seven  centimetres,  one  from  each  end  of  this  vertical  incision, 
and  reflect  the  large  flap  of  costal  pleura  medialward.  The 
cavity  of  the  pleura  (caviim  pleurae)  has  now  been  opened. 

Exploration  of  Pleural  Cavity. 

Pass  the  hand  into  the  cavum  pleurae  and  trace  the  membrane 
(1)  in  a  transversal  direction,  {"2)  in  the  vertical  direction.  Con- 
trol your  exploration  by  a  study  of  the  figures  in  atlases  and  by 
a  description  in  a  good  systematic  text-book.    Trace  the  parietal 
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Look  for  them  in  the  sinus  phrenicocostalis  and  at  the 
junction  of  the  pleura  mediastinalis  with  the  pleura  dia- 
phragmatica. 
ig)  Differences  between  lines  of  pleural  reflection  on  right  and  left  sides. 

Kemoval  of  Central  Portion  of  Sternum. 

Carefully  remove  the  portion  of  the  sternum  between  the 
superior  and  inferior  transverse  cuts,  with  costal  cartilages  at- 
tached, but  save  the  piece  for  the  study  of  the  sternocostal  articu- 
lations later.  Separate  the  pleura  pericardiaca  (of  the  pleura 
mediastinalis)  from  the  side  of  the  pericardium.  The  following 
structures  become  visible : 

(a)  Phrenic  nerve  (N.  phrenicus). 
(6)  Branches  of  A.  mamniaria  interna. 

(6a)  Pericardiacophrenic  artery  (A,  pericardiacophrenica)   (0.  T. 
arteria  comes  nervi  phrenic!). 

(&&)  Anterior  mediastinal  arteries  {Aa,  mediasiinalea  anteriorea). 

(he)  Thjrmic  arteries  (Aa,  thymicae). 

(hd)  Bronchial  rami  (rami  bronchialea) . 

Fig.  203. 


The  lungs  aecn  from  In  fnnit.    k,  lobiLs  suporior ;  m,  lubuM  mediiLs ;  /,  lobus  inferior.    (From 
Oegcnbaur,  Lerhb.  der  Aniit.  doa  Men«ch.,  Leipzig,  1»W,  7  Autl.,  Bd.  li.  p.  Ill,  Fig.  432.) 


Lungs  (Pulmones).     (Figs.  202  and  203.) 

The  right  lung  (puhno  dexter)  and  the  left  lung  (pulmo  sin- 
ister) may  next  be  studied.  With  the  consent  of  the  dissector  of 
the  head  and  neck  inflate  the  lungs  with  air.  Do  this  by  inserting 
the  nozzle  of  the  bellows  in  the  cervical  portion  of  the  trachea. 
After  inflation  ligate  the  trachea.  Now  study  the  external  form 
of  each  lung,  comparing  the  findings  in  the  cadaver  with  atlas 
illustrations,  text-book  descri])tions,  and  the  His-Steger  models. 
In  each  lung  study  the  following: 
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(a)  Apex  of  lung  (apex  pulmonis), 

(b)  Base  of  lung  (basis  pulmonis), 

(c)  Costal  surface  (fades  costalis)   (0.  T.  outer  surface  of  lung). 

(d)  Mediastinal  surface   (fades  mediastinalis)    (0.  T.  inner  surface  of 

lung). 

(e)  Diaphragmatic  surface  (fades  diaphragmatica), 
(/*)  Anterior  border  or  margin  (mar go  anterior), 
(g)  Inferior  border  or  margin  (margo  inferior), 
(h)  Hilus  of  lung  (hilus  pulmonis), 

(i)    Root  of  lung  (radix  pulmonis), 
(j)    Cardiac  impression  (impressio  cardiaca), 
(k)  Subclavian  groove  (sulcus  subdavius), 
(I)    Interlobar  incisure  (incisura  interlobaris) , 

The  student  should  next  pay  attention  to  the  differences 
between  the  right  lung  and  the  left.  Which  is  the  larger !  Which 
is  the  shorter  and  wider  I    Why  should  it  be  so? 

In  the  right  lung  observe  the  form,  position,  and  boun- 
daries of — 

(a)  Superior  lobe  (Zo&u5  sMpenor). 

(b)  Middle  lobe  (lobus  medius), 

(c)  Inferior  lobe  (lobus  inferior). 

In  the  left  lung  study — 

(a)  Superior  lobe  (lobus  superior). 

(b)  Inferior  lobe  (lobus  inferior). 

(c)  Cardiac  notch  (indsura  cardiaca). 

(d)  Lingula  of  lung  (lingula  pulmonis). 

Root  of  Lung  (Radix  pulmonis). 

Strip  the  pleura  off  the  root  of  the  lung;  study  the  relations 
of  neighboring  structures  to  the  root.    Observe — 

On  both  sides. 
In  front  of  the  root: 

(a)  Anterior  pulmonary  plexus  of  N.  vagus  (plexus  pulmondlis  an- 

terior). 

(b)  Phrenic  nen-e  (AT.  phrenicus). 

(c)  Pericardiacophrenic  artery  (A,  pericardiacophrenica). 
Behind  the  root : 

(a)  Vagus  nerv^e  (AT.  vagus)  (O.  T.  pneumogastric). 

(b)  Posterior  pulmonary  plexus  of  N.  vagus  (phxus  pulmonalis  pos- 

terior). 
Below  the  root: 

(a)  Broad  ligament  of  lung  (ligamentum  latum  pulmonis). 
On  right  side. 

(a)  Azygos  vein  (V.  azygos)  (0.  T.  V.  azygos  major). 

(b)  Superior  vena  cava  (V,  cava  superior). 
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On  left  side. 

(a)  Arch  of  aorta  (arcua  aortae), 

(b)  Descending  aorta  (aorta  descendens). 

The  student  should  next  undertake  the  dissection  of  the 
structures  in  the  root  of  each  lung.  Isolate  them  in  the  following 
order : 

(a)  Anterior  pulmonary  plexus  (plexus  pulmonalis  anterior), 
(h)  Posterior  pulmonary  plexus  (plexus  pulmonalis  posterior). 

To  expose  this,  throw  the  lung  medialward  over  the  pericardium 

and  remove  the  pleura  from  the  back  part  of  the  radix  pulmonis. 

Secure  the  N.  vagus  and  follow  it  into  the  plexus. 

(c)  Bronchial  arteries  (Aa.  bronchioles) y  from  the  aorta  thoracalis. 

(d)  Pulmonary  artery  (A.  pulmonalis). 

(da)  Right  ramus  (ramus  dexter). 

(db)  Left  ramus  (ramus  sinister). 

(e)  Pulmonary  veins  (venae  pulmonales). 

(ea)  Right  pulmonary  veins  (  Vv.  pulmonales  dextrae). 

(eb)  Left  pulmonary  veins  (Vv.  pulmonales  sinistrae). 

(f)  Bronchus,  right  and  left  (bronchus  [dexter  et  sinister]). 

(fa)   Bronchial  rami  (rami  bronchioles).     (Vide  Fig.  216.) 

(faa)  Eparterial  ramus  (ramus  bronchialis  eparterialis) . 

(fab)  Hyparterial  rami   (rami  bronchioles  hyparteriales) . 

(g)  Bronchial  lymph-glands  (lymphoglandulae  bronchioles). 

Isolate  these  parts  thoroughly  and  clean  each  structure;  it 
may  be  necessary  to  remove  the  bronchial  lymph-glands  in  order 
to  expose  the  vessels  and  bronchi  adequately.  Fix  in  the  memory 
the  relations  of  bronchus,  artery,  and  vein,  from  before  back- 
ward and  from  above  downward,  on  each  side. 

Phrenic  Nerve  and  Cardiac  Plexus  (N.  phrenicus  and  plexus  car- 
diacus). 

The  phrenic  nerve  should  be  followed  upward  and  downward 
on  each  side,  and  the  differences  in  relations  on  the  two  sides 
studied.    Isolate  the  following  branches  of  the  N.  phrenicus : 

(a)  Pericardiac  ramus  (ramus  pericardiocus) . 

(b)  Phrenico-ahdominal  rami  (rami  phrenicoabdominales) . 

In  dissecting  out  the  cardiac  plexus  of  nerves  {plexus  car- 
diacus)  in  the  concavity  of  the  aortic  arch,  follow  down — 

(a)  Superior  cardiac  nerve   (N.  cardiacus  superior) ,  from  the  cemcal 

sympathetic. 

(b)  Inferior  cardiac  ramus  (ramus  cardiacus  inferior) ,  from  the  left  N. 

vagus. 
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These  will  be  found  upon  the  arcus  aortae  between  the  N. 
vagus  and  the  N.  phrenicus.  On  dissection  of  the  plexus,  look 
for  the  cardiac  ganglion  of  Wrisberg  (ganglion  cardiacum 
[  Wrisbergi] ) . 

Pericardium. 

Clean  the  external  surface  of  the  pericardium  thoroughly; 
observe  the  ligaments  which  connect  the  pericardium  to  the  ster- 
num (ligament a  sternopericardiaca) .  Examine  the  exact  rela- 
tions of  the  pericardial  sac  to  the  diaphragm.  Compare  the 
general  relations  of  the  pericardium  in  the  cadaver  with  the  de- 
scription in  a  good  text-book. 

Fig.  204. 


pQlmonary  arteriet— fl  E— -Pnlmonary  Teins 


LactealM 


Veins  of  the  body.Jf       \\  \  [  -Arteries  of  the  body 

-H-  Intestine 

Lympb-channc 


Schematic  representation  of  the  vaacular  system  with  the  lymph-  and  chyle-yessels.    (After  Qegenbanr, 
Lehrb.  der  Anat  des  Mensch.,  Leipzig,  1899,  7  Aufl.,  Bd.  il.  p.  203.  Fig.  498.) 

Open  the  pericardium  by  a  crucial  incision,  making  a  vertical 
cut  through  it  from  the  aorta  to  the  diaphragm  and  a  transverse 
cut  in  a  line  from  the  middle  of  the  root  of  one  lung  to  that  of  the 
other.    Examine — 

(a)  Parietal  pericardium  (pericardium). 

(b)  Visceral  pencardiuin  (epicardium) , 

(c)  Pericardial  fluid  (liquor  pericardii), 

(d)  Transverse  sinus  of  pericardium  (sinus  transversus  pericardii). 
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Ascertain  exactly  the  distribution  of  the  pericardium  at  the 
base  of  the  heart  and  about  the  great  vessels. 

Thymus. 

The  appearances  will  vary  according  to  the  age  of  the  individ- 
ual.   If  the  cadaver  be  that  of  a  child,  study  the  following : 

(a)  Right  and  left  lobes  (lobi  dexter  et  sinister), 
(h)  Central  tract  (tractus  centralis). 
(c)  Lobules  of  thymus  {lobuli  thymi). 


IXoctusf  dexter-^ 
Curieii  1  sinister^^ 


V.caidlDAUi. 
dextnt 


Fig.  205. 


V.  juguUrls  extemiii 
V.  juguUiiii  interna 


V.  anonjrma  siiiistni 


V.  mibclavia 
sinistra 


V.  subcl* 
dextra 


V.  caya  superior 
Sinus  coronarius  cordia^^ 


V.  cardinalis 
■inistre 


V.  hemiaxygoi 


V.  azygoa 


Diagrams  of  At  the  primitlye  anlage  of  the  venous  system  of  the  body  and  B,  the  formation  of  the 
system  of  the  v.  cava  superior.  (Rathke's  schema  with  slight  alterations  by  F.  Hochstetter.)  (After 
Toldt,  Anat  Atlas,  Wien,  1900,  2  Aufl.,  p.  563,  Fig.  989.) 


Great  Veins  of  Thorax  and  their  Tributaries.     (Vide  Fig.  205.) 

Remove  the  thymus  or  the  fat-body  representing  it;  dissect 
out  the  great  veins  of  the  thorax.    Clean  and  study — 

(a)  Superior  vena  cava  (F.  cava  superior). 

(aa)  Right  and  left  innominate  veins   (Vv,  anonymae  deztra  et 

sinistra). 

(aaa)  Inferior  thyreoid  veins  (Vv.  thyreoideae  inferiores), 

(aab)  Lowest  thyreoid  vein  (F.  thyreoideae  ima). 

(aac)  Thymic  veins  (Ft?,  thymicae). 

(aad)  Pericardiac  veins  (Vv.  pericardiacae) . 

(aae)  Superior  phrenic  veins  (Vv.  phrenicae  superiores). 

(aaf)  Anterior  mediastinal  veins  (Vv,  mediastinales  ante- 

riores). 

(aag)  Anterior    bronchial    veins    (Vv.    hronchiales    ante- 

rior es). 
(aah)  Vertebral  vein  (F.  vertehralis). 

(1)  Deep  ceridcal  vein  (F.  cervicalis  profunda), 
(aai)  Internal  mammary  vein  (F.  mammaria  interna). 
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(1)  Subcutaneous  veins  of  abdomen  {Vv.  gubcit- 

taneae  abdominit), 

(2)  Superior  epigastric  vein  (F.  epigaelrica  tupe- 

{aaj)  Highest  inlercustal  vein  {V.  iiitercoatalU  siprtma) 
(0.  T.  left  superior  intercostal  yein). 
(a6)  Anygws  vein  (!',  azygos)  (O.  T.  vena  azygos  major). 
Its  tributaries  cao  be  studied  better  Later. 
(6)  Inferior  vena  cava  {V.  cava  inferior). 

Fio.  206. 


Tbonz  from  in  front  vltb  the  paction  or  the  bran,    d,  AL,  lighl  atrium :  d.  V.,  right  Tentrids; 
«.  I',  left  Tentilcic:  A.,  aona;  P.,  A.  pulmonalli:  I-XII,  the  riba.    (From  tiegeubaor,  Letarb.  der 

Anal.  deaUenKh..  LeIpilB,  1S»,  7  Aaa..  Bd.  li.  p.  221.  Pig.  fAi.) 

Heart  (Cor).     (Vide  Fig.  207.) 

Study  thoroughly  its  form,  position,  and  general  relations. 
Examine  the  following : 

(a)  Base  of  heart  (basis  cordis). 

(b)  Apes  of  heart  (apex  cordis). 

(c)  Right  arterial  oritice  (otiium  arteriosum  dextrum)  (0.  T.  pulmonary 

orifice). 
{d)  Left  arterial  orifice    (ostium  arteriosum   sinistrum)    (0.  T.   aortie 
orifice). 

(e)  Sternocostal  surface  (fades  slernocostalis)  (0.  T.  anterior  surface). 

(f)  Dinphragmatie  surface  (faciea  diaphragmatica)  (0.  T.  posterior  sur- 

(g)  Surfaces  of  chambers  of  heart. 

(ga)  Forechanibers  (atria  cordis)   (O.  T.  auricles). 

(gaa)  Right  alriimi    (atrium  dexlrum)    (0.  T.  right  an- 

(gaaa)  Rijtht    auricle    (aurictda    dextra)    (0.    T. 
right  auricular  appendis). 
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(gab)  Left  atrium  (alrium  siniatrum)  (0.  T.  left  auricle). 
igaba)  Left  auricle  (auricula  sinistra)  (0.  T.  left 
auricular  appeiiduc). 
(gb)  Ventricles  {ventricuH  cordis). 

(gba)  Right  ventricle  (ventriculuit  dexter). 

(gbb)  Left  ventricle  (ventriculus  sinister). 

(h)  Coronary    sulcus    (sulcus    coronarius)     (0.    T.    auriculoventricular 

groove), 
(i)    Anterior  lonptudinal  sulcus  (sulcus  longiludinalis  anterior)    (O.  T. 

anterior  interventricular  groove). 
(})    Posterior  longitudinal  sulcus  (sulcus  longittidinaUs  posterior)  (0.  T. 

posterior  interventricular  groove). 
(k)  Notch  at  apex  of  heart  [incisura  [aptcw]  cordis). 


Fio.  207. 


The  heart:  A.  (mm  In  [roni  bthI  mncwhat  above  and  totherlghl;  B,  from  behind  and  aomcw hat 
Mow  and  to  Ihe  toft.  XJt  (From  Ui^genbaur.  Lehrb.  dcr  Anat.  da  Menach.,  Leipilg,  18»,  7  Aufl., 
Bd.  11.  p.  308,  Fig.  MS.) 

Blood-vessels  and  Nerves  of  the  Heart. 

In  the  sulci  on  the  surface  of  the  heart,  the  larger  trunks  of 
the  blood-vessels  will  be  found.  Remove  the  epicardium  over 
these  and  clean  the  vessels  of  adherent  fat.  The  nerves  are  ex- 
tremely delicate  and  difficult  to  isolate.    Study  the  arteries : 

(a)  Right  coronary  artery  of  heart  (A.  roronaria  [cordis]  dextra). 

laa)  Posterior  descending  raniuii  (ramus  descertdens  posterior), 
(6)   Left  coronary  artery  of  heart  {A.  coronaria  [cordis]  sinistra). 

(ba)  (.-ircunitlex  ramus  (ramus  ctrcum/Jcxus). 

(bb)  Anterior  descending;  rannis  (ramus  descendens  attterior). 

The  veins  of  tlie  heart  (Vv.  cordis)  should  next  be  examined. 
Pnll  the  ai>ex  forward  so  as  to  bring  the  diaphragmatic  surface 
into  view.    Examine — 
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{a)  Coronary  sinus  (s>nu«  coronariua). 

Open  it  with  scissors  tbroug'hout  its  entire  length. 

(aa)  Lar^  vein  of  heart  (F.  cordia  magna)   (0.  T.  great  cardiac 

(ab)  Posterior  vein  of  left  ventricle  (F.  posterior  ventriculi  tin- 

istri). 

(ac)  Oblique  vein  of  left  atrium  (F.  obUgua  atrii  sinigtri  [Mar' 

shalli]). 

Not«  the  embryolt^cal  significance  of  this  vein.  Can 
you  find  the  ligamentum  V.  cavae  sinistrae  in  the  fold  of 
epicardium  known  as  the  "  vestigial  fold  of  MaishaU"! 


(ad)  Middle  vein  of  heart  (  F.  cordis  media). 
(tie)  Small  vein  of  heart  (F.  cordis  parra). 

(b)  Ant*rior  veins  of  heart  (Vv.  cordis  anieriores),  to  right  atrium. 

(c)  Smallest  veins  of  heart  {Vi\  cordis  minimae)  (0.  T.  Vv.  Thebeeii). 
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(Vide  Fig.  208.)    Clean  out  the  cavity  of  the  right  atrium  with  a 
wet  sponge. 

Right  Atrium  (Atrium  dextrum)  (O.  T.  Right  Auricle). 

Examine  the  endocardium  and  the  myocardium  of  its  wall, 
the  openings  of  the  V.  cava  superior,  V.  cava  inferior,  and  sinus 
coronarius.  Note  the  subdivision  of  the  right  atrium  into  two 
parts  by  the  terminal  sulcus  of  the  right  atrium  {sulcus  ter- 
minalis  atrii  dextri),  which  corresponds  to  the  terminal  crest 
(crista  terminalis)  in  the  interior;  the  posterior,  medial  part  of 
the  atrium  is  called  the  venous  sinus  {sinus  venarum  [cavarum] ). 
Observe  the  exact  situation  of  the  right  auricle  {auricula  dextra) 
(O.  T.  right  auricular  appendix).  In  the  right  atrium,  examine 
also — 

(a)  Inter\'enous  tubercle  of  Lower  (tuherculum  intervenosum  [Loweri]). 

(b)  Septum  of  the  atria  (septum  atriorum)    (0.  T.  interauricular  sep- 

tum). 
(ha)  Membranous  part  of  septum  of  atria   (pars  membranacea 

septi  a1  riorum), 
(66)   Oval  fossa  (fossa  ovalis), 

(66a)  Edge  of  oval  fossa   (limbus  fossae  ovalis   [Vieus- 
seni])   (0.  T.  annul  us  ovalis). 

(c)  Valve  of  inferior  vena  cava  (valvula  venae  cavae  [inferioris  Eusta- 

chii])  (0.  T.  Eustachian  valve). 

(d)  Valve  of  coronary  sinus  (valvula  sinus  coronarii  [Thebesiil)   (0.  T. 

coronary  valve,  or  valve  of  Thebesius). 

(e)  Venous  ostium  of  right  ventricle    (ostium  venosum)    (0.   T.  right 

auriculoventricular  orifice). 
(/)  Foramina  of  the  smallest  veins  (foramina  venarum  minimarum  [The- 

besii])   (0.  T.  foramina  Thebesii). 
(g)  Pectinate  (**  comb-like")  muscles  (Mm,  pectinati). 

Right  Ventricle  (Ventriculus  dexter)  and  Pulmonary  Artery  (A.  pul- 
monalis). 

Cut  into  the  right  ventricle  by  a  vertical  incision  half  a  centi- 
metre to  the  right  of  the  sulcus  longitudinal  is  anterior,  extending 
all  the  way  from  the  conus  arteriosus  to  the  facies  diaphrag- 
matica.  Make  carefully  a  second  incision  from  the  upper  end  of 
the  first  one,  transversely  to  the  right,  parallel  to  the  sulcus 
coronarius  and  one  centimetre  below  it.  (Vide  Fig.  210.)  Avoid 
injurj^  to  the  tricuspid  valve ;  the  incision  may  be  controlled  by 
inserting  the  index-finger  of  the  left  hand  from  the  right  atrium 
into  the  ventricle  through  the  ostium  venosum.  Reflect  the 
V-shaped  flap  of  the  ventricular  wall  to  the  right  and  clean  the 
cavity  of  the  ventricle  with  a  wet  sponge. 
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Study  the  shape  and  general  relations  of  the  cavity  and  with 
the  aid  of  Fig.  209  examine  the  following : 


Atilum  dcitnua 


VenUcolDs  dc 


of  IncMonii  to  open  tbe  right  Tintrlele. 


(a)  Arterial  cone  (conus  arteriosus). 

(b)  Supraventricular  crest  (criula  aupraventricvlarie). 

(c)  Venous  orifice  {ostium  venoaum). 

(ca)  Tricuspid  valve  (t^atvula  tricuspidalis)  (O.  T.  right  auriealo- 

ventricular  valve). 
(eaa)  Anterior  cusp  {cuapis  anterior)  (O.  T.  infundibular 

cusp) . 
(cob)  Poxterior  cusp   (cutpis  posterior)    (0.  T.  marginal 

c««p). 
(cae)  Medial  cusp  (cuspis  medialis)  (0.  T.  septal  cusp). 

(d)  Papillary  muscles  (Wm,  papillares). 

{da)  Tendinous  curds  {chordae  tendineae). 
Is  (here  a  "nioderatnr  band"! 

(e)  Pulmonary  artery  {A.  pulmonalis) . 

{ea)  Ri^ht  ramus  (ramus  deiler). 
{eb)  Left  ramus  {ramus  sinister), 
(ee)  Ligamentum  arteriosiim  {Ugamentum  arteriosum). 
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What  is  the  relation  uf  title  to  the  ductus  arterionu 
[BotalU]  of  foetal  Ufel     (Fig.  211.) 
{f)  Arterial  orifice  of  right  ventricle  {ostium  arleriasum  venlricuU  dextri) 
(0.  T.  puliitonary  orifice). 
(fa)  Semilunar  valves  of  pulmonary  artery  [valvulae  semilunares 
A.  pulmonalis). 
ifaa)  Auterior  semilunar  valve    {valvula  semtluitarts  wit- 

(fab)  Right  seniiltinar  valve  [valvula  semilunaria  dtxtra), 

(fac)  Left  semilunar  valve  (valvula  semilunaris  sinistra). 

Fia.  211. 


Slit  open  the  pulmonary  artery  between  the  anterior  and 
right  semilunar  valves.  Examine  the  nodules  of  the  semilunar 
valves  {noduli  valvularum  semilunarium)  and  the  so-called 
*'  sails"  of  the  valves  (lunulae  valvularum  semilunarium). 

Pulmonary  Veins  and  Left  Atrium. 

The  pulmonary  veins  {Vv.  pulmonales)  may  again  be  exam- 
ined. Note  the  differences  in  the  relations  of  the  right  pulmo- 
nary veins  {Vv.  pulmonales  dextrae)  and  the  left  pulmonary 
veins  {Vv.  pulmonales  sinistrae). 

Cut  through  the  vena  cava  inferior  and  turn  the  heart 
upward.  Observe  the  entrance  of  the  venae  pulmonales  into  the 
left  atrium. 

Tlie  left  atrium  {atrium  sinisirum)  (0.  T.  left  auricle)  may 
next  be  examined.  Note  the  size,  shape,  and  position  of  its 
auricle  {auricula  sinistra)  (O.  T.  left  auricular  appendix). 

Turn  the  heart  well  to  the  right,  with  the  apex  forward. 
Make  an  oblif|ue  cut,  from  the  middle  of  the  posterior  margin  of 
the  atrium  behind,  forward  to  tlie  tip  of  the  auricula  sinistra. 
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Clean  the  cavity.  Observe  the  openings  of  the  pulmonary  veins 
and  the  opening  into  the  left  ventricle.  Examine  the  valve  of  the 
oval  foramen  (valvula  foraminis  ovalis). 

Fio.  212. 


Left  Ventricle  (Ventriculus  sinister). 

Note  its  shape,  size,  and  normal  position.  Observe  that  it 
forms  the  apex  cordis. 

Stand  upon  the  right  side  of  the  cadaver,  grasp  the  heart 
with  the  left  hand,  the  iodex-finger  upon  the  upper  part  of  the 
sulcus  longitudioalis  posterior,  the  thumb  upon  the  upper  part 
of  the  sulcus  longitudinal  is  anterior.  Plunge  the  long  knife 
through  the  ventricle  from  a  point  below  the  thumb  one  centi- 
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Observe  the  fleshy  ridgea  and  cords  (trabeculae  carneae)  (0. 
T.  eolumnae  carneae),  the  papillary  muscles  {Mm.  papiUares), 
and  tendinous  cords  {chordae  tendineae).  Here  again  are  two 
ostia,  one  venous  {ostium  venosum)  and  one  arterial  {ostium  ar- 
teriosum) ;  note  their  relative  positions.  The  ostium  venosum 
(0.  T.  left  auriculoventricular  opening)  is  guarded  by  the  bicus- 
pid or  mitral  valve  {valvula  bicuspidalis  Imitralis}).  In  it 
Btndy — 

(a)  Anterior  cusp  (ctupia  anterior). 

(b)  Posterior  cusp  (cwpia  posterior). 


^i^s^y 


le  Tentrlclee.  (Aller  H,  T.  Ueyer.)  a.  cavltj'  of  (he  left  Teotilcle;  b,  ckvit;  ol 
the  right  Tontilcle.  (From  GegeulKiu,  Lebrb.  der  Anal,  dn  Ueoacb,,  LelpilK,  18M,  T  AnB.,  Bd.  U.  p. 
a7,  Fig.Mi.) 

The  ostiimi  arteriosum  (O.  T.  aortic  opening)  is  guarded  by 
the  semilunar  valves  of  the  aorta  {valvulae  semilunares  aortae), 
to  be  studied  later. 

Septum  of  the  Ventricles  (Septum  ventriculonim). 

Study  its  anterior  and  posterior  insertions  and  examine  its 
thickness  in  different  parts.    Note — 

(a)  Mnscalar  Beptum  of  ventriclea  {septum  muscMlare  ventriculorum). 
(6)  Membranous  septum  of  ventricles  {septum  membranaceum  ventriat- 

What  is  the  embryological  explanation!  Make  a  note  of  the 
importance  of  the  septum  ventriculorum  in  connection  with  con- 
genital heart  disease. 

Aorta  and  its  Branches. 

Clean  that  part  of  the  aorta  lying  within  the  thorax,  as  well 
as  the  structures  related  to  it.  Study  the  position,  shape,  and 
relations  of  the — 

(a)  Ascending  norUi  (aorta  ascendem). 
ib)  Arch  of  aorta  (arcus  aortae). 

(c)  Thoracic  portion  of  descending  aorta  {aorta  detcendent,  pars  tlw- 
racalia). 
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In  the  ascending  aorta,  study  from  the  outside — 

(a)  Bulb  of  aorta  {bulbus  aortae). 

(6)  Sinuses  of  aorta  [sinus  aortae  [Vqfsalvae]) . 

(c)  Coronary  arteries  of  heart  (Aa.  coronariae  [cordis] ), 

The  distribution  of  these  arteries  has  already  been  studied. 


Dlagranu  of  the  IrBDsConaatiun  Id  the  arterlee  0[  Iho  braoi^hlal  arches  :  A,  orlgllul.  B,  pi 
dlipoBttlon  of    the  BrteriiU  Blcmi  (Ralhke'i  achema  with  n.  slight  Hlteratloa  accoidlns  to  F.  Hocb- 
Meller.)    (After  Toldl.  AnBt.  Atlu,  WIcn,  IWl,  2AuB.,  p.  &G3,  Fig.  838.) 


In  connection  with  the  arcus  aortae,  study  its  exact  relations, 
note  the  isthmus  aortae  at  its  junction  with  the  aorta  descendens, 
and  dissect  out  and  study  thoroughly  the  following  great  arterial 
trunks: 

(a)  Innominate  artery  {A.  anonyma). 

(ao)  Lowest  thyreoid  artery  {A.  thyreoidea  ima),  inconstant. 

(b)  Left  common  carotid  artery  [A.  carotis  communia  sinistra). 

(c)  Left  subclavian  artery  {A.  subclavia  sinistra). 

The  thoracic  part  of  the  aorta  descendens  will  be  studied 
later  on. 


Cardiac  Plexus  (Plexus  cardiacus). 

The  superficial  portion  of  this  plexus  has  already  been 
studie'd.  Its  deeper  portion  should  next  be  examined.  Place  two 
ligatures  about  the  arcus  aortae  at  its  junction  with  the  aorta 
descendens  and  divide  the  aorta  between  them ;  similarly  ligate 
twice  and  divide  between  at  the  junction  of  the  arcus  aortae  with 
the  aorta  descendens.  Cut  through  the  V.  cava  superior,  just 
below  the  entrance  into  it  of  the  V.  azygos.    Divide  the  liga- 


DISSECTION   OF   THE   THORAX  423 

mentnm  arteriosum.  The  arcus  aortae  should  now  be  drawn 
aside  and  the  trachea  and  Nn.  cardiaci  exposed.  Find  the  fol- 
lowing nerves,  which  help  to  form  the  deep  cardiac  plexus : 

(a)  From  the  sympathetic  system: 

(cut)  Middle  cardiac  nerve  (N,  cardiacus  medius), 
(ab)  Inferior  cardiac  nerve  (N.  cardiacus  inferior). 

(b)  From  the  N.  vag:us: 

(ba)  Superior  cardiac  rami   (0.  T.  cervical  cardiac  branches  of 

pneumogastric). 

Is  an  isolated  "  N.  depressor*'  present  t 

(bb)  Inferior  cardiac  rami  from  the  N.  recurrens  (rami  cardi€ici 

inferiores  nervi  recurrentia)  (0.  T.  cardiac  branches  of  re- 
current laryng:eal). 

Notice  the  subdivision  of  the  plexus  cardiacus  into  a  right 
and  a  left  portion. 

How  is  the  plexus  cardiacus  related  to  the  anterior  and  poste- 
rior coronary  plexuses  ? 

Removal  of  Heart. 

Divide  the  A.  pulmonalis  and  the  Vv.  pulmonales  and  remove 
the  heart  from  the  body.  Continue  the  incision  in  the  anterior 
wall  of  the  left  ventricle  through  the  ascending  aorta,  but  make 
sure  that  it  passes  between  two  of  the  semilunar  valves. 

Valves  of  Aorta. 

The  semilunar  valves  of  the  aorta  (valvulae  semilunares 
aortae)  are  now  to  be  studied. 

(a)  Posterior  semilunar  valve  (valvula  semilunaris  posterior). 

(b)  Rif^ht  semilunar  valve  (valvula  semilunaris  dextra), 

(c)  Left  semilunar  valve  (valvula  semilunaris  sinistra). 

Examine  the  nodules  {noduli  valvularum  semilunarium 
[Arantii])  (O.  T.  corpora  Arantii)  and  **  sails''  or  ''  lunulae" 
{lunulae  valvularum  semilunarium)  of  the  valvies.  Examine  the 
simis  aortae  [Valsalvae']  from  the  inside  and  note  exact  origin, 
on  the  inside,  of  the  Aa.  coronaria. 

Myocardium. 

Its  relations  to  the  epicardium  and  endocardium  should  be 
reviewed.  The  student  should  study  a  sheep's  heart  or  a  calf's 
heart  that  has  been  macerated  in  fifty  per  cent.  HCl  or  in  equal 
parts  of  glycerin,  alcohol,  and  nitric  acid.  Or  a  sheep's  heart 
filled  with  a  paste  of  flour  and  water  may  be  boiled  for  fifteen 
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minutes,  then  placed  in  cold  water  and  dissected.  Other  fresh 
hearts  should  be  distended  under  pressure,  fixed  and  hardened 
in  five  or  ten  per  cent,  formalin  for  several  days ;  windows  may 
then  be  cut  out  in  various  ways  in  order  to  display  internal 
structures. 

Follow  the  course  of  the  muscle  bundles  (a)  in  the  atria,  (&) 
in  the  ventricles.  Study  the  mode  of  formation  of  the  vortex  of 
the  heart  {vortex  cordis).  Look  up  the  articles  by  Ludwig,  J.  B. 
MacCallum,  and  Retzger  on  the  distribution  of  the  heart-muscle 
fibres. 

Fibrous  Rings  of  Heart  (Annuli  fibrosi). 

Cut  away  the  atria  with  scissors.  Examine  the  relative  posi- 
tions of  the  orifices  at  the  base  of  the  ventricular  portion  of  the 
heart.    Study — 

(a)   Right  fibrous  ring  (annultis  fibrosus  dexter) j  around  ostium  venosum 

dextrum. 
(&)  Left  fibrous  ring  (annulus  fibrosus  sinister),  around  ostium  venosum 

sinistrum. 

(ha)  Fibrous  trigones  (trigona  fibrosa). 

Trachea  and  Bronchi. 

Separate  the  ramus  dexter  from  the  ramus  sinister  of  the  A. 
pulmonalis  and  reflect  each  lateralward.  Expose  the  trachea 
and  bronchi  thoroughly  by  drawing  the  arcus  aortae  aside  and 
removing  the  bronchial  Ijonph-glands  (lymphoglandulae  bran- 
chiales)  in  the  angle  of  bifurcation  of  the  trachea.  Examine 
carefully  the  relations  of  the  trachea.  Note  the  level  of  the  bifur- 
cation (bifurcatio  tracJieae)  into  the  right  and  left  bronchus 
{bronchus  [dexter  et  sinister]).  Look  for  the  broncho-oesopha- 
geal  muscle  {M.  broncho-oesophageus). 

Posterior  Mediastinal  Cavity  and  its  Contents. 

To  open  the  posterior  mediastinal  cavity  {cavum  medior 
stinale  posterius)  (0.  T.  posterior  mediastinum),  make  a  vertical 
cut  through  the  pericardium  along  the  oesophagus  and  reflect  the 
pericardium  lateralward.  Look  for  the  pleuro-oesophageal  mus- 
cle {M.  pleurO'Oesophageus)y  extending  across  the  aorta  de- 
scendens  from  the  oesophagus  to  the  left  pleura.  In  the  cavum 
mediastinale  posterius  dissect  out  and  study  thoroughly  the  rela- 
tions of  the  following: 
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(a)  TaguB  nerves  (^n.  vagi)  (0.  T.  pneamogaatric  nerves). 
(€m)  Recurrent  nerve  {N.  rfcurrens)  on  left  side. 


The  tneb«,  bronchi,  and  mnt  bronvhUIn ;  priiwmloii  mule  by  pourlnjt  ullow  Into  them  In  ui 
Intact  Itaoni,  (hra  dlnocllng  out  uid  dcyliic  Ihum.  Buun  Irom  In  Inmt.  (ACIcr  Toldt,  Anat.  AClan, 
Wlen,  IWO,  1  Aufl.,  p.  MO.  Pig.  7M.) 


(oft)  Anterior  and  posterior  bronchial  rami  (rami  bronchialea  ante- 

Ttorea  el  po»teriores). 
(aba)  Anterior  and  posterior  pulmonary  plexuses  {plextu 

pulmonalis  anterior  et  posterior),  already  studied, 
(oc)  Oesophageal  rami  {rami  oeaophagei). 
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(aca)  Anterior  and  posterior  oesophageal  plexuses  {plextis 
oesophageus  anterior  et  posterior)  »(0.  T.  plexus 
gulae). 
(h)  Thoracic  part  of  oesophagus  (oesophagus,  pars  thoracalis), 
(c)  Thoracic  part  of  aorta  descendens  (aorta  thoracalis). 

Examine  the  aortic  spindle.    Study — 
(ca)  Visceral  rami  (rami  viscerales), 

(caa)  Bronchial  arteries  (Aa,  hronchiales) . 

(cab)  Oesophageal  arteries  (Aa.  oesophageae) . 

(cac)  Pericardiac  rami  (rami  pericardiad) , 
(ch)  Parietal  rami  (rami  parietales) , 

(cha)  Mediastinal  rami  (rami  mediastinales) . 
(ebb)  Superior    phrenic    arteries    (Aa.    phrenicae    supe- 
rior es). 
(cbc)  Intercostal  arteries  (Aa.  intercostales) . 


Fig.  217. 


Trtincus  bronchomediastinalis 


DuctuB  thoraciciis 


Cifitcma  chyll 


Trancus  lumbalia 


TruncuR  intestlnalis 


The  large  lymph-yeasels  opening  Into  the  venous  system.    Schematic.    (After  Qegenbaur,  LehrK 
der  Anat.  des  Mensch.,  Leipzig,  1899,  7  Aufl.,  Bd.  ii.  p.  339,  Fig.  566.) 

(d)  Thoracic  duct  (ductus  thoracicus).     (Fig.  217.) 
(e)  Posterior  mediastinal  lymph-glands  (lymphoglandulae  mediastinales 
posteriores). 

Interior  of  the  Lungs. 

Cut  through  the  trachea  three  centimetres  above  its  bifurca- 
tion. Remove  the  lungs  from  the  body.  With  a  medium-sized 
scissors  with  one  blunt-ended  blade,  cut  open  the  bronchus  and 
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its  subdivisions,  also  the  branches  of  the  piihiiouary  artery  and 
pulmonary  veius  in  each  lung.  Compare  the  intrapuhuonary 
bronchi  of  the  two  lungs.  Dissect  out  tlie  wall  of  a  hirger  bron- 
chus; examine  its  muscular  coat  (tunica  muscularis),  the  sub- 
mucous layer  (tela  submncosa),  and  the  mucous  coat  (tunica 
mucosa);  in  the  latter  note  the  hronuhial  glands  (01.  bran- 
chiales)  and  the  bronchial  lJ^uph-nod^tes  (noduli  lymphatici 
bronchinlcs).  How  far  down  in  a  bronchus  does  tlie  cartilage 
extend  f 

Study  a  corrosion-preparation  of  the  bronchi  and  tlieir  sub- 
divisions. With  the  help  of  atlases,  sections,  and  the  model  {Fig. 
218)  by  W.  S.  Miller,  of  the  rniversity  nf  Wisconsin,  study  the 
size,  shape,  and  relations  of  the  following: 
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)  Broncliioles  (broncAiWt). 

)   Respiratory  linindiiok!*  (bronrbioU  respiralorii). 

I  Tenniiial  bruiiclii,  or  alveolar  ductules  {dvctuU  alveolarea). 

These  open  tlirongh  the  veslibiiles  irrntibuli)  into  the — 
)  Alrin. 

Tlifl  latter  mnimunicuto  tlimugh  the  alr-sae  passages  with — 
I   Airsups  fiai^ruli  alvfulartu)  (O.  T.  infundibula),  wliich  arc  studded 

with  luaiiy^ 
I  Air-cells  «r  pulniouary  iilvi'iili  lah-roU  iiulmonis). 
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Each  ductulus  alveolaris  with  all  its  branches  makes  up  a 
lobule  of  the  lung  {lobulus  pulmonis).  The  term  **  lobule"  as 
used  by  the  pathologists  includes  several  of  these  anatomical 
lobuli.  Note  the  central  position  of  the  terminal  branch  of  the 
A.  pulmonis  and  the  peripheral  distribution  of  the  roots  of  the 
pulmonary  veins  in  each  lobulus  pulmonis. 

Tlioracic  Portion  of  Sympathetic  Nervous  System. 

Remove  the  pleura  parietalis  from  the  sides  of  the  vertebral 
column  and  from  the  inner  surface  of  the  ribs.  Dissect  out  the 
thoracic  portion  of  the  sympathetic  nervous  system  {pars  tho- 
racalis  S.  sympathici).    Study — 

(a)  Thoracic  ganglia  {ganglia  thoracalia). 

How  many  are  there?    How  are  they  located? 
(h)  Great  splanchnic  nerve  (A^.  splanchniciis  major). 

How  is  it  formed?     Where  does  it  leave  the  thorax t 
Find— 
(ba)  Splanchnic  ganglion  {ganglion  splanchnicum) . 

(c)  Small  splanclmic  nerve  {N.  splanchnicus  minor). 

How  is  it  formed?    How  does  it  leave  the  thorax?    In 
the  abdomen  it  gives  off  a  renal  ramus  (ramiis  renalis). 

(d)  Lowermost  splanchnic  nerve  (N.  splanchnicus  imus). 

The  plexus  aorticus  thoracalis,  plexus  cardiacus,  plexus  coro- 
narii,  rami  pulmonales,  and  plexus  pulmonalis  have  been  studied 
already. 

Wall  of  Thorax  from  within. 

Examine  the  Mm.  intercostales  intemi  and  the  ligamenta 
intercostalia  interna  from  within.    Clean,  isolate,  and  study — 

(a)  Subcostal  muscles  (Mm.  subcostales) . 

(6)  External  intercostal  muscles  (Mm.  intercostales  extemi). 

These  can  be  exposed  from  within  by  removing  the  ligamenta 
intercostalia  interna  in  one  or  two  intercostal  spaces. 

(c)  Intercostal  arteries  from  the  aorta  (via.  intercostales). 

The  rami  posteriores  can  now  be  examined  at  their  origins. 

(d)  Highest  intercostal  artery  from  the  subclavian   (A.  intercostalis  «•- 

prema). 

(e)  Intercostal   nerves    (Nn.   intercostales)  =  anterior  rami    of   thoracie 

nerves  (rami  anteriores  Nn.  thoracalium) . 
Examine  their  proximal  portions. 
(/)  Intercostal  veins  (Vv.  intercostales). 

Study  carefully  the  differences  in  termination  on  the  two  sides. 
(g)  Azygos  vein  (vena  azygos)   (0.  T.  vena  azygos  major).     (Cf.  iHg. 
205.) 
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Study  its  tributaries — 

(ga)  Hemiazygos  vein  ( V.  hemiazygos)  (0.  T.  V.  azygos  minor  in- 

ferior). 

(gb)  Accessory  hemiazygos  vein  {V,  hemiazygos  accessoria)  (0.  T. 

V.  azygos  minor  superior). 

Make  out  the  exact  relations  of  the  intercostal  veins  {Vv. 
intercostales) J  oesophageal  veins  {Vv.  oesophageae),  and  poste- 
rior bronchial  veins  {Vv.  bronchiales  posteriores)  to  {g),  {ga)j 
and  {gb).  What  is  the  relation  of  the  venous  system  of  the  ver- 
tebral column  to  the  V.  azygos  T 

Joints  of  the  Thorax.    (Vide  Spalteholz,  Vol.  i.,  pp.  1 56-161  and  170- 
175.) 
These  are  divisible  into  three  sets — 

(a)  Sternocostal  joints  (articulationes  stemocostales) . 

(b)  Costovertebral  joints  (articulationes  costovertebrales) . 

(c)  Joints  of  vertebral  column. 

These  should  now  be  dissected  out.    Study — 
{aa)  Joint-capsules  (capsulae  articulares) , 

(ab)  Interarticular  sternocostal  ligament  {Lig,  stemocostale  inter- 

articulare)   (0.  T.  interarticular  chondrostemal  ligament). 

(ac)  Radiate  sternocostal  ligaments  (Ligg.  stemocostalia  radiata) 

(0.  T.  anterior  and  posterior  chondrostemal  ligaments). 

(ad)  Membrane  of  sternum  (membrana  stemi). 

(ae)  Costoxiphoid  ligaments  (Ligg.  costoxiphoidea)   (0.  T.  chon- 

droxiphoid  ligaments). 

(af)  Interchondral  joints  (articulationes  interchondrales) . 

(ag)  Intercostal  ligaments  (Ligg,  intercostalia) ,  already  studied. 

In  the  costovertebral  joints  study — 
(ba)  Capitular  joints   (articulationes  capitulorum)    (articulations 

between  the  heads  of  the  ribs  and  the  vertebrae). 

(baa)  Joint-capsules  (capsulae  articulares). 

(bab)  Radiate  ligament  of  head  of  rib  (Lig.  capituli  costae 

radiatum)  (0.  T.  anterior  costovertebral  or  stellate 
ligament). 

(bac)  Interarticular  ligament  of  head  of  rib  (Lig,  capituli 

costae  interarticulare) . 

This  is  best  displayed  by  removing  the  radiate 
ligament  from  the  front  of  the  joint. 
(66)  Costotransverse  joints  (articulationes  costotransversariae) , 
(66a)  Joint-capsules  (capsulae  articulares). 
(666)  Ligament  of  tubercle  of  rib  (Lig.  tuberculi  costae). 
(66c)  Ligament  of  neck  of  rib  (Lig.  colli  costae). 

(bbd)  Anterior  costotransverse  ligament  (Lig,  costotrans- 

versarium  anterius). 

(bbe)  Posterior  costotransverse  ligament  (Lig.  costotrans- 

versarium  posterius). 
(66/)  Lumbocostal  ligament  (Lig.  lumbocostal) . 
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(hbg)  Costotransverse    foramen    {foramen    costotransver- 
sarium ) . 
In  the  vertebral  column  study — 

(ca)  Anterior  longitudinal  ligament  (Lig.  longitudinale  anteritts) 

(0.  T.  anterior  common  ligament). 
(c6)  Posterior  longitudinal  ligament  (Lig.  longitudinale  posteriiis) 
(0.  T.  posterior  common  ligament). 

Make  vertical  and  transverse  sections  through  three  inter- 
vertebral disks  and  study — 
(cc)  Inter\^ertebral     fibrocartilages     (fihrocartilagines     interverte- 

brales). 

(cca)  Fibrous  ring  (annw/u.s  fibrosus), 

(ccb)  Pulpy  nucleus   (nucletis  pulposus)    (0.  T.  nucleus 

polyposus). 
The   joint-capsules    (capsulae   articulares)    and    intertransverse 
ligaments  (Ligg,  intertransversaria)  should  also  be  examined.    The 
other  ligaments  of  the  spine  have  been  injured  or  removed  in 
the  study  of  the  vertebral  canal. 


Part  V 


DISSECTION  OF  THE  ABDOMEN  AND  PELVIS 


ABDOMEN    AND    PELVIS 

Mabk  out  on  the  abdomen,  perineum,  and  small  of  the  back 
the  various  regions.  Make  three  drawings  of  these  regions, 
labelling  them  accurately,  one  of  the  anterior  surface,  one  of  the 
posterior  surface,  and  one  of  the  perineum  when  the  body  is  in 
the  lithotomy  position.    (Vide  Figs.  1,  2,  219,  and  220.) 

Inspect  the  surface  of  the  abdomen.  Note  the  lower  margin 
of  the  thorax,  counting  the  ribs  {costae)  and  marking  each  with 
its  number.  Locate  the  heart  fossa  (scrobiculus  cordis)  and  the 
navel  (umbilicus).  What  is  its  position  with  reference  to  (a) 
the  lumbar  vertebrae,  {b)  the  thorax  and  pubis?  How  does  its 
position  differ  in  the  two  sexes! 

Observe  the  furrow  in  the  median  line  {linea  mediana  ante- 
rior) and  note  the  difference  in  this  furrow  above  and  below  the 
umbilicus.  Examine  the  pubic  eminence  {mons  pubis)  covered 
with  hair  (pubes).  Note  the  prominences  due  to  the  Mm.  recti 
abdominis  and  the  furrows  bounding  these  lateralward.  Exam- 
ine the  direction  of  the  hair  streams  {flumina  pilorum).  Note 
the  distribution  of  pigment  in  the  skin ;  in  female  subjects  look 
for  white,  depressed  streaks  in  the  skin  over  the  side  and  front 
of  the  abdomen  {striae  albicantes). 

In  the  depression  of  the  groin  (inguen)  observe  the  linear 
elevation  due  to  Poupart's  ligament  {ligamentum  inguinale 
[Pouparti] ).    Follow  it  out  to  the  spina  iliaca  anterior  superior. 

On  the  lateral  surface  of  the  abdomen  define  the  limits  of  the 
loin  (latus).  On  the  posterior  surface  of  the  abdomen  examine 
the  small  of  the  back  (lumbus).  Follow  the  furrow  in  the  middle 
line  (linea  mediana  posterior)  downward  to  the  cleft  between 
the  buttocks  (crena  ani).  Note  the  hair  streams  (flumina  pilo- 
rum) here  and  vortices  pilorum.  Observe  the  prominence  on 
each  side  due  to  the  M.  sacrospinalis.  Note  that  the  surface  of 
the  lumbus  passes  upward  over  the  twelfth  rib  into  the  back  and 
lateralward  to  the  loin  (latus)  without  any  perceptible  delimita- 
tion; below  it  is  separated  from  the  surface  of  the  hip  (coxa)  by 
the  iliac  crest.    Observe  the  foveola  coccygea. 

After  thorough  inspection,  palpate  the  anterior  and  posterior 
surfaces.    Feel  the  cartilage  of  the  xiphoid  process  (processus 
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xiphoideus),  the  anterior  ends  of  the  seventh,  eighth,  ninth, 
tenth,  eleventh,  and  twelfth  ribs,  the  spina  iliaca  anterior  sape- 
rior  and  inferior,  the  ramus  superior  oss.  pubis,  the  symphysis 
pubis,  the  pubic  tubercle  {tuberculum  pubicum),  the  subcuta- 
neous inguinal  ring  (annulus  inguinalis  subcutaneus)  (O.  T.  ex- 
ternal abdominal  ring),  and  the  spermatic  cord  (funiculus  sper- 
maticus)  in  the  male,  the  round  ligament  in  the  female,  the  tuber 
ischiadieum  and  the  ramus  inferior  ossis  ischii. 

In  the  small  of  the  back  palpate  the  spinous  processes,  the 
crista  media  sacralis,  the  tip  of  the  coccyx,  the  spina  iliaca  pos- 
terior superior,  and  the  crista  iliaca. 

PERINEAL   REGION  {REGIO   PERINEALIS). 

Draw  the  body  to  the  end  of  the  table ;  place  a  block  beneath 
the  buttocks  and  place  the  legs  in  the  leg-rests.  (See  Fig.  221.) 
Review  the  surface  anatomy  of  this  region,  noting  the  symphysis 


The  p*rIno«l  regloo 


pubis,  the  tip  of  the  coccyx,  the  tuber  ischiadieum  of  each  side, 
and  the  rami  of  the  ischium  and  pubis.  Note  the  subdivisions  of 
this  region  into — 
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(1)  Anal  r^on  (regie  analts).  , 

(2)  Urogenital  region  (regio  urogenitalia) . 

(Vide  Figs.  219  and  220.) 

The  region  anterior  to  the  latter,  comprising  the  external 
organs  of  generation,  is  known  as  the  pudendal  region  {regio 
pudendalis).  Determine  exactly  the  houndaries  of  these  differ- 
ent regions. 


Tho  perineal  regloD  In  the  temale.    (Alter  Hti,  Via  Anal.  Nom..  Lelpdg,  IBM,  p. 


Examine  the  external  genitalia,  comparing  the  parts  of  the 
male  and  the  female,  noting  differences  and  homologies. 


External  Genital  Parts  in  Male  (Partes  genitales  extemae). 

(a)  Body  of  penis  {corpus  penis). 
(Et)  Doraum  of  penia  (dorsum  penis), 

(c)  Urethral  surface  (fades  urethralis). 

(d)  Glans  pe»is. 

(da)  Corona  glandia. 

{db)  Septum  of  glaas  (septum  gtandia). 

(dc)  Neck  of  glann  (collutn  glandia). 

(e)  Prepuce  (praeputium). 

(ea)  Frenulum  of  preptice  (frenulum  praepntii). 

(eb)  Preputial  glands  (Gt.  praeputialeB). 

(eba)  Secretion  (smegma  praeputU). 

(f)  External  urethral  orifice  (oriflcium  urethrae  externum). 

(g)  Scrotum. 

(ga)  Raphe  of  scrotum  (raphe  scroti),  continnous  with  the  raphe 
penis. 
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Note  the  amount  of  pigmentation  about  the  external  genitalia  and  its 
distribution. 

What  is  the  perineal  raphe  (raphe  perinei)  1 


MALE    PERINEUM. 

Pass  a  sound  into  the  bladder,  fill  the  rectum  with  cotton  or 
strips  of  cheese-cloth,  and  close  the  anal  orifice  by  sutures.  The 
sound  should  rest  upon  the  anterior  abdominal  wall,  and  the 
scrotum  may  be  stitched  to  the  prepuce,  thus  rendering  the  field 
of  dissection  larger.    Make  the  following  incisions  (Fig.  221) : 

(1)  A  transverse  incision  from  the  anterior  extremity  of  the  tuber  ischi- 

adicum  of  one  side  to  that  of  the  other. 

(2)  An  incision  passing  in  the  median  raphe  from  the  scrotum  in  front 

to  the  tip  of  the  coccyx  behind. 

Reflect  carefully  the  four  flaps  marked  out  by  these  incisions. 

Fig.  221. 


Skin  Incision,  and  the  lithotomy  position  for  the  diaaection  of  the  perinemn.  At  the  left  is  shown 
a  convenient  iron  leg-support  which  clamps  on  to  the  edge  of  the  table.  The  table-top  is  covered  with 
zinc. 

Superficial  Perineal  Fascia  (Fascia  superficialis  perinei).    (Figs,  aaa, 
227-^29.) 

Note  the  general  characteristics  of  this  fascia  in  the  regie 
analis.    In  the  regio  urogenitalis  it  will  be  found  to  consist  of 
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two  distinct  layers.  The  fascia  in  this  region  is  spoken  of  occa- 
sionally as  the  "  inferior  perineal  aponeurosis."  The  inferior 
layer  is  continuous  with  all  the  neighboring  superficial  fascia, 
while  the  superior  layer  is  dense  and  membranous.  It  is  called 
Colles'  fascia;  it  gains  smooth  muscular  fibres  anteriorly  to 
form  the  tunica  dartos  of  the  scrotum.  It  is  tlie  continuation 
of  Scarpa 's  fascia  of  the  abdomen  into  the  perineum. 


il.  p.  IIB. 


To  demonstrate  the  attachments  of  this  deep  layer  proceed 
as  follows:  Enter  the  knife  in  the  median  line  at  the  base  of 
the  scrotum  and  carry  it  dorsalward  and  lateralward  to  the 
tuber  ischiadicum  on  each  side,  exercising  caution  to  avoid 
injury  to  important  vessels  and  nerves  just  below  this  fascia. 
Carefully  dissect  back  the  central  and  the  two  lateral  flaps, 
noting  the  attachment  of  the  fascia.  How  is  it  related  to  Uie 
muscles  immediately  beneath! 

After  studying  this  fascia  fully,  proceed  to  the  study  of 
the  contents  of  the  "  inferior  perineal  compartment." 

Structures  in  "  Inferior  Compartment"  of  Perineum  between  the  Fas- 
cia Superficialis  Perinei  and  the  Diaphragma  Urogenitale. 
atiuclea  of  (he  Perineum  (MiucuU  perinei).     (See  Figs.  223  and  224.) 

These  musclee  are  all  attached  to  the  organa  of  copulation  and 
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they  are  all  derived  pliylogenetically  from  the  sphincter  of  the 
cloaca.  (Vide  HoH,  Die  Muekelen  im  Beckenausgange  des  Men- 
scten;  Merkel-Bonnet,  Ergebnisse  der  Anatomie,  xi.,  1901.) 
Study  the  form,  pusition,  origiu,  insertion,  action,  and  innerva- 
tion of  each, 
(a)  Superficial  transverse  muscle  of  perineum  (M.  tranaverstu  perinH 
superficialU) . 

Ill  the  enibryo  and  child  this  muscle  is  well  developed  and  con- 
stant in  its  relations.  In  the  adult  the  muscle  varies  in  size, 
strength,  and  position;  in  the  foetus  muscle  banda  are  found 
connecting  it  to  the  M.  sphincter  ani  extemus  and  the  M.  iscbio- 
cavernosua,  and  it  may  he  regarded  as  a  connecting  link  between 
anal  musculature  and  the  musculature  of  the  urogenital  region. 
In  the  adult  it  seems  to  be  undei^ing  retrogressive  changes. 

Fig.  223. 


Perlnnl  miuclca  o[  man.  On  the  right  aide  ibc  anterior  part  oC  the  lig.  aurotubercnim  la  renrared, 
theM.  obturator  Interaua  la  divided,  the  M.  levfttor  anlli  shown,  but  not  labelled.  ( From  GeseDbaDT, 
Ldicb.  der  Anat  dea  Menach.,  hclpi\g.  1899.  7  AuB.,  Bd.  11.  p.  197,  Fig.  «6.) 

(ft)  Ischiocavernous  muscle  (M.  ischiocavemoaus)  (0.  T.  erector  penis 
muscle). 

According  to  Merkel,  the  tendon  of  this  muscle  fuses,  as  a 
rule,  with  the  lower  and  lateral  surfaces  of  the  fibrous  tunic  of 
the  corpora  cavernosa.  At  times  a  tendinous  slip  is  giv«i  off, 
which  fuses  with  a  corresponding  process  from  the  opposite  aide, 
on  the  dorsum  of  the  penis,  and  thus  forms  a  loop  about  the 
doreal  vein  of  the  penis.  These  processes  may  be  muscular.  If 
BO,  they  are  called  the  "  compressor  muscle  of  the  dorsal  vein  of 
the  penis"  (M.  compresaor  venae  dorealis  penis). 
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Nerves.     (Fig.  225,) 

(o)  Nen-e  of  the  perineum  (N.  perinei). 

{aa)   Posterior  scrotal  nerves  {Nn.  scrotales  poileriores). 
(b)  Perineal  branches  of  posterior  cutaneous  nerve  of  thigh  (0.  T. 
branches  of  small  sciatic). 
Lymphatics.     (Vide  Toldt,  Fip.  1092.) 

What  is  the  course  of  the  lymphatics  in  this  region  t     Are  there 
any  lymph-nodes  t 

Fio.  225. 


Dissect  away  carefully  the  skin  covering  the  penis,  avoiding 
vessels  and  nerves.    Observe — 

nj  (a)  Root  of  penis  {radix  pews). 

\)(  (b)  Crura  of  penis  (crura  penis). 

^      •.  Use  models  in  this  study.     Note  the  divei^nce  of  the  crura 

AfV'      '  behind,  also  their  exact  relations  to  the  ischiadic  and  pubio  rami. 

Y      '\-  What  is  their  relation  to  the  urogenital  diaphragm? 

*  (c)   Cai'ernous  bodies  of  penis  (corpora  cavernosa  penis). 

(d)  Cavernous  body  of  urethra  (corpus  cavemoauft  ureihrae). 

This  body  may  be  exposed  if  the  M.  bulboeavemosus  is  incised 
in  the  median  line  and  carefully  reflected.  Note  how  it  expands 
posteriorly  to  form  the — 

(e)  Bulb  of  urethra  (baitus  ure'firae). 

(ea)  Hemispheres  of  bulb  of  urethra    (hemisphaeria  hulbi  ure- 

thrae). 
{eh)  Septum  of  bulb  of  urethra  {aeptvm  bulbi  vrethrae). 
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Urogenital  Diaphragm  (Diaphragma  urogemtale)  and  "  Middle  Peri- 
neal Compartment."     (Figs.  936-339,  373>  ^^d  274.) 
The  two  dissectors  should  now  work  together.    On  one  side 
remove  the  M.  ischiocavertioBus  and  detach  the  cms  penis  from 

Fra.  226. 


lack  locB  vemoaiu 


'Anat  ham.,  Pull, 


the  pubic  and  ischiadic  rami.    Turn  the  cms  aside,  avoiding 
injury  to  the  dense  fascia  immediately  beneath.    Avoid  injury 


Anterior  l«yer  1  of  the  p™tatfrp<-riU)n«l 
,  t  •poiicunvla 


Lh  Ihi:  bulb,  urctb. 


Ih  dlapb.  nrogen.  nip. 

point  dpvrlneiim Rod  taac.  diaph.  a 


supra- urvUiial  layiT  i>f  Itae  llg.  Irani,  pellll 
Pelrtc  and  perineal  IsKlae  -.  ■agltlal  awtlon,     IFrom  Folrier  el  Charpf.  Ttallf  d'Anat.  hum..  Pull, 
IWl,  I.  V.  p.  21a,  Fig.  144.) 

to  the  pudic  artery  and  the  dorsal  nerve  of  the  penis.  On  the 
other  side  the  dissection  may  be  made  without  the  removal  of 
the  muscles.    Use  models  to  complete  the  study.    Examine  the 
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urogenital  diaphragm  {diaphragma  urogenitale)  (0.  T.  trian- 
gular ligament).  This  is  also  known  as  the  "  middle  perineal 
aponeurosis."    (Vide  Spalteholz,  Figs.  657,  658,  673.) 


Fio.  22B. 


ilolcduath 

Psstia  obtunlorlB 
Fluo.  diaph.  pvlTls  BOp. 
Fiutc.  endopclvliu 
Fuse,  dluph.  pelTlalnf. 
Fiuc.  dluph.  urogen.  nip. 
Fiuc.  dlapti.  urogen.  In[. 

FhscIh  aupertcUlls  perlDcd 


The  perineal  apoDeuzoaea ;  (ronlal  aectloD.    ( From  Polrler  et  Chaipr,  Ti&lU  d'Aoat.  hym..  Aula,  UOI, 


Note  carefully  the  attachments  of  the  following  layers  of 
fascia  and  their  relations  to  neighboring  parts. 

(a)  Inferior  fascia  of  urogenital  diapbragm  (faada  diaphragmatia  uro- 

genitalis  inferior)  (O.  T.  superltcial  layer  of  triangular  ligament). 

(b)  Superior  fascia  of  urogenital  diaphragm  (fascia  diaphragmatia  uro- 

genitalis  BUperior)  (0.  T.  deep  layer  of  triangular  liga- 
ment). 

What  is  the  relation  posteriorly  of  these  two  layers  of 
fascia  to  the  fascia  of  CoUesI 

The  superior  fascia  is  composed  of  three  lamellae.  In 
order  from  the  pubie  arch  backward  note — 

(ba)  Arcuate  ligament  of  pubis  {lAg.  arcuatum  pubis).    Not«  the 

relation  of  the  dorsal  vein  of  the  penia  { V.  dorsalia  peitit) 
and  the  dorsal  nerve  of  the  penis  {N.  doraaUs  penis)  to  this 
ligament.     (Vide  Spalteholz,  Fig.  673.) 

(bb)  Transverse  ligament  of  pelvis  (lAg.  transverattnt  pelvii)  (0. 

T.  median  puboprostatic  ligament  of  Krause).  It  ia  a 
fibrous  band  extending  between  the  ischiopubic  rami  imme- 
diately behind  the  dorsal  vein  of  the  penis  and  in  front  of 
the  urethra.    Note  the  following  aponeurotic  divisions. 

(1)  The  anterior  division  passes  anteriorly  beneath  the 

dorsal  vein  and  is  attached  to  the  flbroos  tunic  of 
the  corpora  cavernosa,  forming  a  union  between 
these  two  bodies.  It  is  called  the  "  supra-oretbrsl 
part  of  the  middle  aponeurosis." 

(2)  The  posterior  division  passes  in  front  of  the  urethra 

and  the  prostate,  fusing  with  the  proper  capsule 
of  the  latter.     It  is  known  as  the  "preprostotie 
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(be)  The  third  lamella  covers  the  deep  transverBe  muscle  of  the 
perineum  superiorly.  It  extends  friim  the  urethra  in  the 
median  line  tu  the  line  extending  between  the  tuber  ischiadi- 
cum  i>f  each  side  posteriorly.  The  anterior  border  is  inti- 
mately ndherent  to  the  urethra,  while  the  posterior  pves 
off  proceKses  which  are  united  to  the  inferi<)r  aponeurosis 
of  the  levator  ani  muscle.  It  is  also  intimately  adherent  to 
the  central  tendinous  point  of  the  perineum. 


Fi(i.  229. 


Remove  the  inferior  fascia  of  the  urogenital  diaphragm 
{fascia  diaphragmatis  urogenitalis  inferior)  on  one  side  and 
note  the  contents  of  the  "  middle  perineal  compartment"  (O.  T. 
space  between  the  two  layers  of  triangular  ligament). 

Mmdes.     (Vide  Tlga.  226  and  229,  and  Spalteholz,  Fig.  673.) 

(n)  Deep  transverse  muscle  of  perineum  (M.  tranaversus  perinei  pro- 
funda).   What  is  the  general  direction  of  the  fibres  composing 
this  muscle t    What  is  the  relation  to  the  perineal  bodyT     (Vide 
Poirier  et  Charpy,  t.  v,  p.  202.) 
(b)  Sphincter    muscle    of    the    membranous    nrethra    (3f.    sphincter 
urelhrae   membra»aeea«).     It  is  also  known  as  the  "striat«tt 
sphincter  of  the  urethra."     Consult  Poirier  et  Charpy,  t.  v.  p. 
204,  concerning  the  disposition  of  the  fibres  forming  this  muscle. 
Arteries.     (Vide  Fig.  224,  and  Spalteholz,  Fig.  473.) 
(a)  Artery  of  the  penis  (X.  pents). 

(oo)  Artery  of  bulb  of  urethra  (A.  bulbi  urethrae). 

(ab)  Urethral  artery  (A.  urethralia). 

(ac)  Deep  artery  of  penis  (^4.  profunda  penis). 

(ad)  Dorsal  artery  of  penis  (A.  dorsalia  penis). 

Determine  the  exact  relation  of  each  ariery.  Dissect  out  the  veins 
accompanying  each,  carefully  noting  relations  and  anastomoses.  What 
b  the  conne  of  the  dorsal  vein  of  the  penis  (V.  dorsdHa  penia),  and  into 
what  does  it  empty  f 
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Nerves, 

(a)  Dorsal  nerve  of  peuis  (A^.  dorsalis  penis).  (Vide  Toldt,  Fig.  1291.) 
Do  any  branches  of  this  nei*ve  pass  to  the  muscles  of  the  middle 
perineal  compartment?     \^iy^ 

Examine  also — 

(a)  Bulbo-urethral  glands  (glandulae  hulbo-urethrales  [Cowperi]). 

(oa)  Body  of  gland  (corpus  glandulne  bulbo-urethralis) , 
(ab)  Excretory  duct  (ductus  excretorius) . 

(b)  Membranous  part  of  urethra  (pars  membranciceae  urethrae), 

Obser\'e  that  this  is  the  most  fixed  portion  of  the  urethra. 

Note  that  the  rectum  passes  posteriorly  and  the  urethra  ante- 
riorly. A  triangle  is  thus  formed,  the  base  of  which  is  the  skin. 
This  is  known  as  the  "  recto- urethral  triangle." 

For  a  description  of  this  triangle  and  its  contents  see  Poirier  et 
Charpy,  t.  v.  p.  140. 

The  dissection  may  now  be  completed  on  the  other  side* 
Leave  the  muscles- intact,  preserviiig  relations. 


UROGENITAL   REGION  {REGIO    UROGENITALIS)  IN 

THE   FEMALE. 

Before  proceeding  to  the  dissection,  review  the  embryology 
of  the  external  genital  parts.  (Vide  KoUmann,  Lehrbuch  der 
Entwickelungsgeschichte  des  Menschen,  pp.  434,  435.)  What 
are  the  genital  ridge,  the  genital  folds,  the  genital  eminence,  and 
the  urogenital  sinus  ?    Observe  the  following : 

External  Genital  Parts  in  Female  (Partes  genitales  extemae).    (Fig» 
230.) 

(a)  Pubic  eminence  (mons  pubis), 

(b)  Vulva  (pudendum  muliebre), 

(c)  Labium  ma  jus  of  vulva  (labium  majus  pudendae), 

(d)  Anterior  labial  commissure  (commissura  labiorum  anterior), 

(e)  Posterior  labial  commissure  (commissura  labiorum  posterior), 

(f)  Frenulum  of  pudendal  labia  (frenulum  labiorum  pudendi), 

(g)  Pudendal  slit  (rima  pudendi). 

(h)  Navicular  fossa  (fossa  navicularis  [i^estibuli  vaginae]), 
(i)   Labium  minus  of  vulva  (labium  minus  pudendi). 
(j)   Vestibule  of  vagina  (vestibulum  vaginae), 
(k)  Orifice  of  vagina  (orificium  vaginae). 
(I)    Clitoris  (clitoris). 

(la)  Body  of  clitoris  (corpus  clitoridis). 

(lb)  Glans  of  clitoris  (glans  clitoridis). 

(Ic)  Prepuce  of  clitoris  (praeputium  clitoridis). 

(Id)  Frenulum  of  clitoris  (frenulum  clitoridis). 
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(m)  External  orifice  of  uretbra  (ori/lci'um  urethrae  externum). 

(»)  Hymen  {hj/men  Ifemininus]). 

(oj   Hymenal  caruncles  {carunculae  hymenatei). 

Notice  Uie  characteristics  of  the  external  genitalia  in  diflfer- 
ent  subjects.  How  do  the  nulliparons  differ  from  tlie  multi- 
parousT  Note  the  homologies  existing  between  the  female  and 
the  male  genitals  and  tabulate  these  in  yonr  drawing-books. 


Fro.  230. 


Pmeputlom  ctllorldli- 

Olani  cUIorldir- 


iwuni  iHblonim  anterior 


Distend  the  rectum  with  cotton  and  close  the  anal  and  vulvar 
orifices  by  sutures.    Make  the  following  incisions  {cf.  Fig.  221)  : 

(1)  A  transverse  incision  passing  from  the  tuber  ischiadicum  of  one  side 

to  that  of  the  other. 

(2)  An  incision  in  the  median  line  encircling  the  labii  majora  and  the 

anal  orifice,  passing  from  the  mons  pubis  in  front  to  the  tip  of  the 
coccyx  behind. 

Reflect  the  four  flaps. 


Superficial  Perineal  Fascia  (Fascia  perinei  superficialis)  and  Con- 
tents of  "  Superficial  Perineal  Compartment." 
Note  the  general  characteristics  of  this  fascia  and  compare  it 
with  the  fascia  in  the  male.    Note  the  two  layers,  superficial  and 
deep.    Determine  the  exact  disposition  of  each.    What  is  the 
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attachment  of  the  deep  layer!     Does  it  acquire  smooth  muscle 
fibres  in  the  labium  majus  to  form  a  tunica  dartosl    Study — 

Arteries. 

(a)  Artery  of  perineum  (A.  perinei).     Trace  this  artery  forward  to 
the  labia  majors  and  dissect  out- — 
(aa)  Posterior  labial  arteries  (.4a.  iabialea  poateriorea). 

Look  for  a  small  artery  passing  into  the  superficial  transverse 
muscle  of  the  perineum,  the  "  trausverae  perineal  artery." 
Nerves.     (Fig.  232.) 


clUorlrlla 

Lablui 

Hymen  (femlDlnDa)' 
Bigittal  section  tlirough  Ihe  vqItb  uuI  vaglni 
Poliier  el  Cbaipy.  Trallf  il'Anat,  1 

(a)  Nerve  of  perineum  (N.  perinei). 

(aa)  Posterior  labial  nen^es  (JVii.  Iabialea  posleriores) . 

(b)  Perineal  branches  of  posterior  cutaneous  nerve  of  thigh  (0.  T, 

small  sciatic). 
Lymphatics. 

Determine  the  course  of  the  lymphatics  found  in  this  region, 
also  the  lymph-nodes  with  which  they  communicate.  (Vide 
Toldt,  Fig.  1093.) 

Remove  this  fascia  and  expose  to  view  the- contents  of  the 
"  superficial  perineal  compartment"  (between  fascia  perinealis 
and  diaphragma  urogenitale).    (Cf.  Figs.  227,  229.) 

Clean  off  the  fascia  from  the  muscles,  determine  the  form, 
position,  origin,  insertion,  action,  and  nerve-supply  of  the  fol- 
lowing ; 

Muscles.     (Vide  Spalteholz,  Fig.  669.) 

(a)  Superficial  transverse  muscle  of  perineum  (3f.  transversus  perinei 
super/ictatis).  This  muscle  is  not  constant.  It  is  found  in  the 
female  in  a  little  more  than  thirty  per  ceot.  of  the  cases.  In  the 
male  it  is  more  frequent. 
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(b)  ButbocavemouB  muacle  (if.  bulbacavemosua)   (0.  T.  sphincter  va- 

ginae).    This  muscle  extends  from  the  perineal  septum  behind 
to  the  clitoris  in  front.    Note  its  boraologue  in  the  male. 

(c)  Ischiocavernous  muscle   (M.  iichiocavemosuB)    (0.  T.  erector  cli- 

toridis). 

Fig.  233. 


What  is  the  perineal  body! 

Detach  the  M.  bntbocavemosus  and  reflect  it  forward.  The 
M.  transversuB  perinei  soperficiaiis  and  M.  ischiocavemosus 
may  also  be  detached.    Study  also — 

(a)  Bulb  of  the  vestibule  {bulbus  vestU>uli). 

The  bulb  will  be  found  just  beneath  the  M.  bulbocavemosus. 
Note  its  relation  to  the  labia  minora  and  urethra.  Trace  these  ante- 
riorly and  note  that  the  two  oblong  bodies  forming  the  bulb  are 
united  below  the  clitoris  by  an  intermediate  venous  plexus  {pare 
intermedia  of  Kobelt). 

(b)  Larger  vestibular  gland  of  Bartholin   {glandula  vestibularis  major 

[BarthoHni]).     (Vide  Spalteholz,  Fig.  668.) 

Note  the  relation  of  this  gland  to  the  bulbooa  vestibule  and 
the  M.  bulbocavemosus.  Dissect  out  its  excretoi?  dnct  and  deter- 
mine where  it  opens. 
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Clitoris. 

The  sutures  inserted  to  close  the  vulvar  cleft  may  now  be 
removed.  Remove  the  mucous  membrane  from  the  clitoris, 
leaving  intact  any  vessels  and  nerves  found.    Study — 

(a)  Crura  of  clitoris  {crura  clitoridis).  Determine  exactly  their  attach- 
ments. 

(h)  Body  of  clitoris  (corpus  clitoridis), 

(6a)   Cavernous  bodies  of  clitoris  (corpora  cavernosa  clitoridis), 
(bh)  Septum   of   cavernous   bodies    (septum    corporum    cavemo- 

sorum). 
(be)  Fascia  of  clitoris  (fascia  clitoridis), 

(c)  Glans  of  clitoris  (glans  clitoridis).  Note  that  the  glans  is  not  a  part 
of  the  corpora  cavernosa,  but  that  it  is  quite  independent  of  these 
bodies. 


Urogenital  Diaphragm  or  Trigone  (Diaphragma  [s.  Trigonum]  uro- 
genitale). 

Remove  the  crura  clitoridis  from  their  bony  attachments, 
avoiding  injury  to  the  vessels  and  nerves  in  relation  to  them, 
and  study  the  ** urogenital  diaphragm."  (Vide  Spalteholz,  Figs. 
673-675.)  Make  use  of  models  to  complete  the  study.  Ex- 
amine— 

(a)  Inferior  fascia  of  urogenital  diaphragm*  (fascia  diaphragmatis  iiro- 
genitalis  inferior)  (0.  T.  anterior  layer  of  triangular  ligament). 

Cautiously  remove  this  inferior  layer  of  fascia  and  study 
the  contents  of  the  *  *  middle  perineal  compartment, ' '  as  follows : 

Muscles, 

(a)  Deep  transverse  muscle  of  perineum  (M,  transversus  perinei  pro- 

fundus), 

(b)  Sphincter  muscle  of  membranous  urethra  (M,  sphincter  urethrae 

membranaceae ) . 

Arteries,     (Vide  Spalteholz,  Fig.  474.) 
(a)  Artery  of  clitoris  (A,  clitoridis), 

(aa)  Artery  of  bulb  of  vestibule  (A.  bulbi  vestibuli  [vaginae]). 

(ab)  Urethral  artery  (A,  urethralis), 

(ac)  Deep  artery  of  clitoris  (A,  profunda  clitoridis). 

(ad)  Dorsal  artery  of  clitoris  (A,  dorsalis  clitoridis). 

Note  that  the  two  latter  are  given  off  after  the  A.  cli- 
toridis has  pierced  the  inferior  fascia  of  the  urogenital 
diaphragm.  Find  the  internal  pudendal  veins  (Ft;,  pu- 
dendae  intemae), 

*  Sometimes  called  the  "  fascia  trigoni  urogenitalis  inferior." 
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Nerves, 

(a)  Dorsal  nen'e  of  clitoris  {N,  dorsalis  clitoridis). 

Determine  the  exact  course  of  this  neiTe.  What  relation  does 
it  bear  to  the  dorsal  artery  of  the  clitoris  and  to  the  doi*sal  vein  ? 
What  relation  does  the  latter  vein  bear  to  the  ligament  urn  arcua- 
tum  pubis  and  the  ligamentum  transversum  pelvis?  Demonstrate 
the  presence  of  a  pai*t  of  the  glandulac  vestibulares  majores  in 
the  "  middle  compartment  of  the  perineum." 
Urethra. 

Note  the  general  direction  and  extent  of  the  urethra  in  the  female. 
What  is  its  relation  to  the  anterior  vaginal  wall!  (Vide  Figs.  231,  291, 
and  293.) 

The  superior  boundary  of  the  diaphragma  urogenitale  is 
formed  by  the  superior  fascia  of  the  urogenital  diaphragm 
{fascia  diaphragmatis  urogenitalis  superior)  (0.  T.  deep  or 
posterior  layer  of  triangular  ligament). 

Note  that  these  (the  superior  and  inferior)  layers  fuse  pos- 
teriorly and  become  continuous  with  the  deep  layer  of  the  super- 
ficial fascia  of  the  perineum,  or  **  CoUes'  fascia."  Anteriorly 
they  also  fuse  to  fonn  the  transverse  ligament  of  the  pelvis 
{ligamentum  transversum  pelvis).  The  dorsal  vein  of  the  cli- 
toris separates  the  latter  from  a  ligament  just  below  the  pubis, 
which  is  known  as  the  arcuate  ligament  of  the  pubis  {ligamentum 
arcuatum  pubis). 


ANAL  REGION  {REGIO  ANALIS)  AND   DIAPHRAGM 
OF   PELVIS  {DIAPHRAGMA  PELVIS)  IN 

BOTH   SEXES. 

Review  at  this  stage  of  the  dissection  the  general  character- 
istics and  disposition  of  the  fascia  in  this  region.  After  having 
reviewed  this,  remove  it  by  blunt  dissection. 

External  Sphincter  Muscle  of  Anus   (M.  sphincter  ani  extemus). 
(Figs.  222-224,  231,  273,  289.) 

Clean  this  muscle,  noting  carefully  its  fonn,  position,  origin, 
msertion,  action,  and  innervation,  and  dissect  out  the  following 
layers,  proceeding  from  without  inward : 

(a)  External  layer  ("superficial  sphincter"  of  Cruveilhier,  the  "skin 
muscle''  of  Luschka).    It  is  inserted  into  the  skin  about  the  anus. 

(h)  Anococcyireal  layer,  formed  by  the  fibres  arising  from  the  coccyx 
and  the  ligamentum  anocoecygeum,  encircling  the  anus  and  inserted 

29 
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anteriorly  into  the  central  tendinous  point  of  the  diaphragm,  be- 
coming continuous  with  some  of  the  fibres  of  the  M.  bulbocavemo- 
sus. 
(c)  Internal  circular  layer,  made  up  of  annular  fibres  surrounding  the 
terminal  part  of  the  rectum. 

Note  that  the  external  sphix^cter  is  made  up  of  two  symmetrical 
halves. 

Clean  out  the  fat  of  the  ischiorectal  fossa,  carefully  pre- 
serving  the  structures  found  therein.  Proceed  to  the  study  of 
it,  noting  exactly  the  position  of  its  boundaries. 

Ischiorectal  Fossa  (Fossa  ischiorectalis).    (Figs.  224,  232,  274,  278.) 

(a)  Levator  ani  muscle  {M,  levator  am). 

(6)  Obturator  internus  muscle  (M.  obturator  intemus). 

(c)  Inferior  fascia  of  pelvic  diaphragm  {fascia  diaphragmatis  pelvis  in^ 

ferior)   (0.  T.  anal  fascia). 

(d)  Obturator  fascia  (fascia  obturatoria) , 

At  the  junction  of  (c)  and  (^)  as  seen  from  below,  in  the  angle 
between  them  is  seen  the  tendinous  arch  of  the  levator  ani  muscle 
(arcus  tendineus  M.  levatoris  ani)  (0.  T.  white  line  of  pelvic 
fascia). 

(e)  Posterior  border  of  urogenital  diaphragm  {diaphragma  urogenitale) . 

(f)  Gluteus  maximus  muscle  (M,  glutaeus  maximus) , 

(g)  Sacrotuberous  ligament  (ligamentum  sacrotuberosum)   (0.  T.  great 

sacrosciatic  ligament). 

After  having  located  accurately  the  boundaries  of  this  fossa, 
proceed  to  the  study  of  its  contents : 

(a)  Inferior  hemorrhoidal  artery  (A.  haemorrhoidalis  inferior),     (Vide 

Spalteholz,  Fig.  473.) 

Determine  the  course  of  the  inferior  hemorrhoidal  veins  (Ft?. 
haemorrhoidales  inferiores).  What  is  the  plexus  haemorrhoidalis f 
With  what  vessels  do  the  above  anastomose? 

(b)  Inferior  hemorrhoidal  nerve  (N,  haemorrhoidalis  inferior). 

(c)  Anococcygeal  nerves  (Nn,  anococcygei)   (0.  T.  perineal  branches  of 

fourth  sacral  nerve). 

Trace  the  arteria  haemorrhoidalis  inferior  back  to  the  inter- 
nal pudendal  artery  (A.  pudenda  interna)  j  its  parent  stem. 
Note  that  it  is  accompanied  by  the  F.  pudenda  interna  and  the 
N.  pudendus.  These  three  structures  run  in  the  ''  canal  of  Al- 
cock/^  which  is  formed  by  the  fusion  of  the  fascia  obturatoria 
with  the  falciform  process  of  the  ligamentum  sacrotuberosum. 
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ANTERIOR   ABDOMINAL   WALL. 

Inflate  the  abdominal  cavity  {cavum  abdominis)  by  means  of 
an  aspirating  needle  and  bicycle  pmnp,  and  make  the  following 
incisions  through  the  skin  only  (vide  Fig.  7) : 

(1)  Along  the  anterior  median  line  from  the  level  of  the  tip  of  the 

xiphoid  process  to  the  mons  pubis ;    carry  the  knife  around  the 
umbilicus,  leaving  it  intact. 

(2)  From  the  upper  limit  of  the  first,  transversely  around  the  body,  as 

far  back  as  possible. 

(3)  From  the  lower  limit  of  the  first  to  the  tuberculum  pubicum,  thence 

over  the  ligamentum  inguinale  to  the  spina  iliaca  anterior  superior 
and  along  the  iliac  crest  as  far  back  as  possible. 

Reflect  the  flaps  so  formed,  taking  no  fat  with  the  skin,  but 
leaving  intact  the  layer  beneath  {fascia  superficialis)  and  the 
vessels  and  nerves  which  ramify  in  it. 

Superficial  Fascia  (Fascia  superficialis). 

Observe  the  distribution  of  fat,  especially  in  the  hypogastric 
region;  the  dense  white  band  of  tissue  (linea  alba)  in  the  ante- 
rior median  line;  the  arrangement  of  the  superficial  fascia  in 
two  layers,  especially  in  the  hypogastric  region;  superficially 
the  fascia  of  Camper,  and  more  deeply  the  fascia  of  Scarpa. 
Dissect  out  the  structures  in  the  superficial  fascia,  preserving 
them  carefully : 

Arteries,     (Vide  Fig.  9.) 

(a)  Superficial  circumflex  artery  of  ilium  {A,  circumflexa  ilium  super* 

ficialis)  (0.  T.  superficial  circumflex  iliac  artery). 
(6)  Superficial  epigastric  artery  {A,  epigastrica  superficialis), 
(c)  External  pudendal  arteries  {Aa,  pudendae  extemae)  (0.  T.  exter- 
nal pudic  arteries). 

Feins. 

(a)  Parumbilical  vein  {V,  parumhilicalis). 

(6)  Thoraco-epigastric  vein  (V,  thoraco-epigastrica) , 

(c)  Superficial  epigastric  vein  (F.  epigastrica  superficialis). 

(d)  External  pudendal  veins  {Vv,  pudendae  extemae). 

(e)  Superficial  circumflex  vein  of  ilium  (F.  drcumfl^xa  ilium  super- 

ficialis). 

Nerves:     (Vide  Fig.  8.) 

(a)  Anterior  cutaneous  rami  of  intercostal  nerves  {rami  cutanei  ante- 
riores), 

*  Regarding  the  variations  in  the  nerves  of  the  abdominal  wall,  see  the 
paper  by  Professor  Bardeen  in  the  American  Journal  of  Anatomy,  vol.  i..  No.  2, 
p.  203. 
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(6)  Anterior  cutaneous  ramus  of  iliohypogastric  nerve  (ramus  cutaneus 
anterior  N,  iliohypogastrici)  (0.  T.  hypogastric  branch). 

(c)  Ilio-inguinal  nen^e  (A^.  ilio-inguinalis) , 

(d)  Lateral   cutaneous  nerves    {rami  cutanei  laterales  of  Nn.   inter- 

costales). 

(e)  Lateral  cutaneous  ramus  of  twelfth  thoracic  ner\-e  {ramus  cutaneus 

lateralis  N,  thoracalis  XII,)    (0.  T.  iliac  branch  of  last  dorsal 
nerve). 
(/)  Lateral  cutaneous  ramus  of  iliohypogastric  nerve  {ramus  cutaneus 
lateralis  N,  iliohypogastrici)    (0.   T.  iliac  branch  of  iliohypo- 
gastric). 

Deep  Fascia  (Fascia  profunda). 

Remove  the  superficial  and  expose  the  deep  fascia.  Compare 
the  latter  with  the  superficial.  Does  it  contain  fat!  Does  it 
contain  blood-vessels  and  nerves  I 

Muscles  of  Abdomen  (Musculi  abdominis).     (Cf.  Fig.  6.) 

Remove  the  deep  fascia,  keeping  the  muscles  tense  and  using 
a  belly-bladed  scalpel  in  the  dissection  of  the  fibres.  Expose  the 
underlying  muscles.  Make  drawings  of  each  muscle  as  exposed. 
Study  its  form,  position,  origin,  insertion,  action,  and  nerve- 
supply. 

(a)  External  oblique  muscle  of  abdomen   {M.  obliquus  abdominis  ex- 
temus). 

Find  the  lumbar  triangular  space  {trigonum  lumbale 
[Petiti]).  What  is  the  relation  of  the  muscle  to  the  inguinal 
ligament  of  Poupart  {ligamentum  inguinale  [Pouparti])^  The 
reflection  of  this  ligament  should  be  carefully  studied.  Study 
especially  Gimbernat's  ligament  {ligamentum  lacunar e  [Gim- 
bernati])y  the  reflex  ligament  of  CoUes  {ligamentum  reflexum 
[Collesi])  (0.  T.  triangular  fascia).  Both  these  structures  will 
be  frequently  referred  to.  Note  the  opening  just  lateral  to  the 
tuberculum  pubicum,  the  ''  subcutaneous  inguinal"  or  **  exter- 
nal abdominal' '  ring  {annulus  inguinalis  subcutaneus).  What 
structures  pass  through  it  in  the  male?  In  the  female?  (See 
Spalteholz,  vol.  li.,  Fig.  317.) 

In  connection  with  the  annulus  inguinalis  subcutaneus, 
studv — 

(aa)   Superior  pillar  (crus  superius), 
(ah)   Inferior  pillar  (crus  inferius). 

Dissect  out  carefully  the  fibres  passing  between  the  two 
crura  (fibrae  intercrurales) ;   expose  the  fascia  descending 


I 


I 
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ward,  noting  its  digitations  and  the  muscles  to  which  it  is  related. 
(Cf.  Spalteholz,  Fig.  317.)  Examine  the  course  of  the  N.  ilio- 
inguinalis. 

(6)   Internal    oblique    muscle    of    abdomen    {M.    obliquus    intemtis    ah- 
dominis). 

What  is  meant  by  the  inguinal  aponeurotic  faLs  (falx  aponeu- 
rotica  inguinalis)  (0.  T.  conjoined  tendon)? 

On  the  right  side  only,  divide  this  muscle  where  the  fibres 
pass  over  into  the  aponeurosis  and  also  along  a  line  five  milli- 
metres above  the  inguinal  ligament  and  crista  iliaca.  Reflect 
the  muscle  dorsalward  and  cranialward,  noting  carefully  the 
vessels  and  nerves  on  its  deep  surface.  What  are  they!  (Cf. 
Spalteholz,  Figs.  319  and  324.)  Note  where  the  lateral  cuta- 
neous rami  of  the  intercostal  nerves  perforate  this  muscle. 
What  is  the  relation  of  the  M.  cremaster  to  the  M.  obliquus  in- 
temus  abdominis? 

(c)  Transverse  muscle  of  abdomen  {M.  transversus  abdominis). 

Note  carefully  the  relation  of  the  falx  inguinalis  to  the  annulus 
inguinalis  subcutaneus.  Note  where  the  fibres  go  over  into  the 
aponeurosis,  the  semilunar  line  (linea  semilunaris  [Spigeli]). 

On  each  side  make  an  incision  through  the  aponeuroses  paral- 
lel to  the  linea  alba  and  distant  three  centimetres  from  it,  extend- 
ing throughout  the  entire  length  of  the  M.  rectus  abdominis. 
Reflect  the  flaps  of  the  aponeuroses  lateralward  and  medialward 
respectively.  DiflSculty  in  reflecting  is  experienced  along  the 
transverse  line,  owing  to  attachment  to  the  subjacent  muscle. 
These  transverse  lines  are  the  inscriptiones  tendineae.  How 
many  of  them  are  there!  Where  are  they  situated?  What  is 
their  morphological  significance? 

(d)  Rectus  ("straight")  muscle  of  abdomen  {M,  rectus  abdominis). 

Study  its  sheath  (vagina  recti  abdominis).  Note  the  disposition 
in  its  upper  two-thirds  and  in  the  lower  third.  What  theories  have 
been  advanced  to  explain  this  arrangement?  How  is  the  semi- 
circular line  of  Douglas  {linea  semicircularis  [Douglasi])  formed? 

Note  the  vessels  and  nerves  which  pass  through  the  posterior 
layer  of  the  sheath;  also  the  artery  passing  from  below  upward 
{A,  epigastrica  inferior)  and  the  one  passing  from  above  down- 
ward (A,  epigastrica  superior).  Do  these  anastomose  in  the 
muscle  f 

(e)  Pyramidal  muscle  (M,  pyramidalis). 

"What  is  its  relation  to  the  M.  rectus  abdominis  and  its  sheath? 
What  is  the  phylogenetic  significance  of  this  muscle  f 

This  muscle  is  frequently  absent,  and  also  varies  greatly  in 
length,  sometimes  extending  as  high  as  the  umbilicus. 
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rior  ossis  pubis.  Reflect  this  flap  laterally  and  downward.  Note 
the  fan-like  attachment  of  the  cord-like  linea  alba  to  the  ossa 
pubis  (this  is  the  adminiculufn  lineae  albae). 

Internal  Surface  of  Anterior  Abdominal  Wall.     (Fig.  234.) 
Note- 
la)  A  fibrous  cord  (urachus),  passing  from  the  umbilicus  downward  to 

the  urinary  bladder  (vesica  urinaria), 
(aa)  Middle  umbilical  fold  of  peritoneum,  over  this  (plica  umbili- 
calis  media), 

(b)  A  second  cord,  passing  from  the  umbilicus  to  the  lateral  margin  of 

the  obliterated  umbilical  artery.     (Spalteholz,  vol.  ii.,  Fig. 
511.) 
(ba)  Lateral  umbilical  fold  of  peritoneum,  over  this  (plica  umbili- 
calis  l<iteralis). 

(c)  Band  extending  from  linea  semicircularis  [Douglasi]  to  a  point  oppo- 

site the  middle  of  the  inguinal  ligament.     This  is  the  A. 
epigastrica  inferior  and  accompanying  vein. 
(ca)  Epigastric  fold  (plica  epigastrica). 

(d)  The  three  foveae  thus  formed: 

(da)  Medial  supravesical  fovea  (fovea  supravesicalis) .    By  which 

plicae  is  this  fovea  limited? 

(db)  Medial  inguinal  fovea  (fovea  inguitwlis  medialis). 

(dc)  Lateral   inguinal   fovea    (fovea   inguinalis   lateralis).     Note 

especially  its  relation  to  the  plica  epigastrica.  The  deepest 
part  of  this  fovea  is  a  depression  in  the  peritoneum  indi- 
cating the  position  of  the  abdominal  inguinal  ring  (annulits 
inguinalis  abdominis)  (0.  T.  internal  abdominal  ring),  the 
beginning  of  the  inguinal  canal.  In  what  structure  is  this 
annulus  formed? 

What  is  Hesselbach's  triangle?    Note  carefully  its  boun- 
daries. 

Inguinal  Canal  (Canalis  inguinalis).     (Vide  Fig.  233.) 

Dissect  the  peritoneum  away  carefully  from  the  anterior  wall 
of  the  abdomen.    Examine — 

Posterior  wall  of  inguinal  canal. 

Note  the  following  structures: 

(a)  Thickened  fold  of  fascia  forming  the  lower  and  medial  boundary 

of  the  annulus  inguinalis  abdominis  (ligamentum  inter foveolare) 
(0.  T.  Hesselbach's  ligament). 

(b)  Thin  layer  of  fascia  transversalis. 

(c)  Interfoveolar  muscle  (M.  inter foveolaris)  (0.  T.  Luschka's  muscle). 

(d)  Medialward  the  inguinal  aponeurotic  falx   (falx  aponeurotica  in- 

guinalis) (0.  T.  conjoined  tendon).  What  muscles  enter  into 
the  formation  of  it?  Note  carefully  its  insertion.  Pay  par- 
ticular attention  to  its  relation  to  the  annulus  inguinalis  sub- 
cut  a  neus. 
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(«)  Reflex  ligament  of  CoUes  (lijamentum  reflexum  [Collesi])   {0.  T. 
triangular  fascia  of.  the  abduDien).     From  wbich  muscle  is  it 
derivedt    This  ligament  is  often  referred  to  ait  the  emu  poateriua. 
Roof  of  inguinal  canal. 

What  Htructuree  enter  into  its  formation  f 
Floor  of  inguinal  canal. 

How  ia  it  formedf    What  are  the  contents  of  the  canal  in  the  male? 
In  the  femalet     (Vide  Fig.  235.) 

Fio.  235. 

PunlcuJu?  "ifnnsllfii 


The  upermalic  ronl  of  ■  hoy  two  numlhi  old,  wllh 
the  remnant  •>!  the  victiuU  procea  of  the  perlloneD 
p.  507,  Fig.  87S.) 

Spermatic  Cord  (Funiculus  spermaticus). 

Each  covering  should  be  carefully  dissected  out  and  traced 
back  to  the  muscle  or  fascia  from  which  it  is  derived. 

(1)  External  spermatic  faacia  {faacia  spermatica  externa). 

(2)  Cremasteric  fascia  (fascia  cremasterica  [Cooperi]). 

(3)  Cremasteric  muscle  (M.  cremoaler). 

Dissect  out  carefully  these  muscular  fibres  and  determine  aeea- 
rately  their  origin  and  insertion.  Consult  Poirier  et  Charpy,  t.  ii. 
p.  451,  concerning  the  different  views  held  regarding  the  origin 
and  significance  of  the  M.  cremaster. 

What  is  its  nerve  supply  and  actionT  What  part  does  it  play 
in  the  cremasteric  reflexf 

(4)  Vaginal  process  of  fascia  transversalis  (procnaug  vaginalis  fasciae 

Iransversalis)   (O.  T.  infundibuliform  fascia). 

(5)  What  is  the  fate  of  the  peritoneal  process  that  descended  into  the 

scrotum    {procetsus  vaginalis  peritonaei)1     What  is  the  tunica 
vaginalis  communis  [testis  et  funiculi  spermatid])  1 
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Examine  the  excretory  duct  of  the  testicle  (ductus  deferens). 
Note  its  consistence.  Is  it  resistant  to  the  touch?  Determine  its 
length.  What  is  its  course  and  what  are  its  relations  to  the  impor- 
tant structures  with  which  it  is  associated? 

Arteries, 

(1)  Internal  spermatic  artery  (A,  spermatica  interna). 

(2)  External  spermatic  arteiy  (A,  spermatica  externa)  (0.  T.  cremas- 

teric arterj'). 

(3)  Deferential   artery    (.1.   deferentialis)    (0.   T.   artery  of  tlie  vas 

deferens). 

Determine  from  what  vessel  each  is  derived,  the  relation  that 
they  bear  to  each  other  and  to  the  component  parts  of  the  funicu- 
lus spermaticus.  Cross-sections  should  be  used  to  determine  these 
relations.  (See  Poirier  et  Charpy,  t.  v.,  Fig.  236.)  Do  these 
arteries  anastomose  with  one  another? 
Veins, 

Observe  an  anterior  and  a  posterior  group.  (Cf.  Poirier  et  Charpy, 
t.  v.,  Fig.  238.) 

What  is  the  pampiniform  plexus  {plexus  pampiniformis)  ?  What  is 
the  general  course  of  the  spermatic  veins  (Vv,  spermaticae)  1  Into 
what  veins  do  they  empty?  Is  there  any  difference  on  the  right  and 
left  sides? 

Nerves, 

(a)  External  spermatic  ner\'e  (N.  spermaticus  externus)  (0.  T.  genital 

branch  of  genito-crural). 

(b)  Deferential  plexus  (plexus  deferentialis) .    Note  that  the  ilio-ingui- 

nal  nerv^e  (N,  ilio-inguinalis)  is  found  in  the  canal,  but  that  it 
is  not  a  constituent  part  of  the  spermatic  cord. 

Lymphatics, 

Whence  do  they  come  and  to  what  lymph-glands  do  they  go? 

Round  Ligament  of  Uterus  [in  Female]   (Lig.  teres  uteri).     (Vide 
Fig.  236.) 

Coverings. 

The  coverings  should  be  compared  with  those  of  the  funiculus  sper- 
maticus in  the  male.    Note  differences.    What  is  the  canal  of  Nuck? 

Arteries, 

(a)  External  spermatic  artery  (A,  spermatica  externa),  a  branch  of 
the  A.  epigastrica  inferior.  [Later  the  course  of  the  A.  ovarica, 
which  corresponds  to  the  arteria  spermatica  icLtema,  will  be 
studied.]  Dissect  out  the  terminal  branches  of  this  artery  in  the 
mons  pubis  and  the  labium  ma  jus. 
(h)  Artery  of  round  ligament,  a  small  artery  occasionally  found  within 
the  cellular  tissue  of  the  round  ligament,  which  anastomoses  with 
a  branch  of  the  A.  uterina. 
Veins, 

Many  veins  accompanying  the  round  ligament  appear  mostly  on  the 
surface.  They  communicate  with  the  uterine  veins,  the  veins  of  the 
labia  majora  and  clitoris. 
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la)  External  spermatic  nen'e  (iV.  spermalicus  exiemua),  as  in  male. 
(b)  Sympathetic  nerves  from  plgTUa  uteriaua. 
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Testis  (Testicle).     (Vide  Figs.  337,  339,  340.) 

Note  its  position  io  the  Bcrotuin  and  tlie  relation  to  it  of  the 
proper  vaginal  tunic  {tunica  vaginalis  propria  testis).  Distin- 
guish a  parietal  layer  {lamina  parietalis)  and  a  visceral  layer 
{lamina  visceralis).  Where  does  the  testis  originate  and  how 
does  it  reach  its  position  in  the  scrotumi  Where  may  it  be 
arrested  in  its  descent  and  what  is  the  resultant  condition? 

Cut  throagh  the  lamina  parietalis  along  its  anterior  aspect. 
Examine — 

(a)  Superior  extremity  of  testicle  {extremitaa  tuperior). 
(())  Inferior  extremity  (extremitas  inferior). 

(c)  Lateral  surface  {fades  lateralis). 

(d)  Medial  surface  (fades  medialis). 

(e)  Anterinr  marji^n  (margo  anterior). 
If)  Posterior  margin   {margo  posterior). 

In  the  epididymis  study — 
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(a)  Head  {caput  epidtdymidia)  (0.  T.  gtobuB  major). 

(b)  Body  (corpus  epididymidis). 

(c)  Tail  (cauda  epidtdymidia)   (O.  T.  globus  niinor). 

What  is  the  relation  of  the  ductus  deferens  to  the  epididymis? 
Dissect  the  testicle  under  water.    (Vide  Fig.  239.)     Study — 

(a)  Tunica  albupnea. 

(b)  Mediastinum  of  testis  (tnediastinum  teslit  [corpus  Highmonl). 

(c)  Beptules  of  testicle  {septula  testis). 

(d)  Lobules  (lobuli  testis). 

(e)  Parenchyma  {parenchyma  testig). 

FiQ.  237. 


if)  Convoluted  seminiferous  tnbules  (tubuli  aeminiferi  contorti). 
{g)  Straight  seminiferous  tubules  (i«6«(t  aeminiferi  recti). 

iga)   Proper  coat  (tunica  propria). 
{h)  Network  (rele  testis  [Halleri]). 
(i)    Efferent  ductules  (ductuli  e/fervntes  testis). 
(J)    Spenn  or  semen  (sperma  [semen]). 

In  the  epididymis  study — 

(a)  Lobules  (lobuli  epididymidis). 

(b)  Ducts  (ductus  epididymidis). 

(e)  Aberrant  duets  (ducluU  aberranles). 

(ca)  Superior  (ductulus  aberrana  superior). 
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DcTclopmcnl  of  the  aragcnllal  ■fstem  In  man.  Tbc  dull«]  line  shows  Ihc  Anal  poidtioii 
oixans  ullur  Iht  descent  ol  the  teotlcla  Inlo  the  KroluiD.  (From  Poirlcr  ct  Cbarpy,  TnM  d'Aiul 
nirls  IWl,  t.  V.  p.  »U,  Fls.  2M.) 


Fio.  239. 
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Examine  also — 

(o)  Appeudages  of  testis  (appendices  testis). 

{(w)  Appendix  testis  [MorgagnU]). 
lb)  Paradidymis  (0.  T.  organ  of  Giraldes). 


Tiihiill  scmlnltorl  contortl 

TiihiiH  oemniiffri  recti 
■M:  iMils  [Hullprl] 

Dnctnlna  ftberrans  i  inlt'iinri  I)iietuliu>  abcrrans  suporlur  ( Var.) 

The  course  and  coiuliliienU  of  Che  canal -ayirtem  ol  Iht  leatii  and  epididpslB.  >ch«mat]c«IlT  ihoiTD. 
(After  Toldt,  ADal.  Allan.  Wlen,  l«aO,  2  Aufl..  p.  487.  Fig'  <t^.) 

Penis. 

This  organ,  already  studied  to  a  certain  extent,  should  now 
be  further  examined. 

Dissect  out  the  suspensory  ligament  {Lig.  stispensorium 
penis)  and  the  dorsal  vessels  and  nerves. 


PERITONEUM   AND   VISCERA. 
Developmental  Relations.    (Cf.  Figs.  341-344.) 

Before  beginnin;;  the  study  of  the  peritoneum,  the  development  of  the 
coelomic  cavities  and  the  transitional  stages  in  the  meaenterium  eomtuune 
should  be  carefully  studied.  Frequent  reference  should  be  made  to  Cun- 
ningham, pp.  1054-1058;  Poirier  et  Charpy,  pp.  870-898.  What  are 
the  foregut,  midgut,  hindgut,  and  vitelline  duct,  and  what  relation  does 
this  latter  bear  to  the  diverticulum  occasionally  found  upon  the  ileumf 
In  what  percentage  of  tbe  cases  is  this  diverticulum  present,  and  how  far 
distant  is  it  from  the  iliocaecal  junctiont 
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The  following  folds  of  peritoneum,  connecting  tlie  intestinal  tract  with 

the  anterior  aud  posterior  abdominal  walls,  sbould  be  noted  (cf.  Fig.  241) : 

{a)  Ventral  mesentery  (metenterium  anteriua).    What  is  its  estentf 

(b)  Dorsal  mesentery   [meiettterium  poateritu).     Note  its  extent  and 

divisions. 

Note  that,  while  these  straetures  are  found  in  the  embryo,  they 
persist  in  part  in  different  forms  and  relations  in  the  adult. 

(c)  Duodenal  loop  (ansa  duodenalia). 

Fro    241 


Bchemmtlc  KCtlon  ol  the  •M«nien  ol  ^n  embryo  in  which  the  iftuiciiti  ot  Ihc  ■llmenlAry  mwl 
luiTC  been  iliaerentlaled.  The  sectlOD  1b  made  in  the  Mslttal  plmie  uid  li  lo  Uw  right  of  the  mediui 
plane.  Tbc  right  (ace  of  the  mmeaterlum  commune  domle  and  ot  the  meacnterlum  -rentrale  la  ahowiL 
The  lirer  le  repreeenlHl  liolat«d  from  the  anterior  abdominal  wall  and  the  diaphragm.  Star  with  8 
points,  terrllorjrot  the  A.  oocliaca;  Mar  with  Gpdnli.  tecrttoiT  of  the  A.  mce.  mp. ;  etar  with  4  polnl^ 
territory  of  the  A.  nm.  Inf. ;  1,  2.  3.  Aa.  collate  dextra,  media  et  ilnbti*;  g,  n.  4.  Aa.  dgmoideaa ; 
craa.  meaenterlDm  venttale.  (From  Fiedet  In  Pdiier  et  Charpy,  Tnlti>  d'Anat.  hum.,  Pari*,  1(101, 
i  ed..  t.  Iv.  p.  8»1,  Fig.  4S6.) 


(d)  Intestinal  loop  (anaa  inteatinalis  or  utnbilicalts).  The  summit  of 
this  ansa  is  in  communication  with  the  vitelline  duct  and 
this  determines  its  convexity  anteriorly.  This  ansa  is 
divided  into  two  segments : 

(da)  Superior  descending  or  proximate  segment,   forming  an 

ohtoae  angle  with  the  ansa  duodenalis  (flexura  duodeno- 
jejnnalis  of  the  embryo). 

(db)  Inferior  or  ascending  segment.     This  is  prolonged  to  the 
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following    Begment,    forming   an    acute    angle    (flexura 
colico-Uenalis  of  the  embi^o). 
(dc)  Derivatives. 

(1)  From  the  descending  segment:   inlestinum  tenue. 

(2)  Prom  the  ascending  segment: 

a)  Terminal  part  of  the  inteatinum  (enue. 

b)  Caecum. 

c)  Colon  ascendens. 

d)  Colon  tranaveraum. 

The  remainder  of  the  primitive  intestinal  tube,  from  the  flexura  colico- 
lienalia  on,  is  called  the  intestinum  terminate.  What  are  the  derivatives 
of  thisf  Special  attention  should  be  paid  to  the  vascular  relation  of  the 
different  segments. 

Pig.  244. 


Heioduodenam 


Make  a  drawing  showing  the  viscera  in  position,  and  name 
each  viscus  visible.  Make  a  preliminary  survey  of  the  organs 
in  the  abdominal  cavity,  examining  exact  position  and  general 
characters  of  the  atomach  (ventriculus),  small  intestine  {intes- 
tinum  tenue),  large  intestine  {intestinum  crassum),  rectum  {in- 
testinum  rectum),  pancreas  (pancreas),  liver  {hepar),  and 
spleen  (lien). 

Note  that  the  peritoneum  (tunica  serosa)  lines  the  walls  of 
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I  the  abdominal  cavity  as  the  parietal  peritoneum  (pi^ritoHaeum 
I  parietale)  and  covers  the  viscera  as  the  visceral  peritoneum 
I  {peritonaeum  vUcerah).  Tlie  space  between  tlu-se  two  layers, 
Trhieh*  exists  only  apon  dissection,  is  the  peritoneal  cavity 
I  {carum,  perUonacA).  In  the  male  this  is  completely  closed,  but 
be  female  it  communicates  with  the  exterior  through  the 
r  ahduniiual  openings  of  tlie  Fallopian  tubes. 

I  Great  Omentum  (Omentum  majus).    (Figs.  245,  258.) 

What  is  its  position  and  form  and  of  what  tissue  is  it  com- 

I  posed  1 

What  is  its  relation  to  that  part  of  the  large  intestine  passing 

I  transversely  across  the  abdomen  {colon  transvrrsum)^     Is  its 
relation  in  the  adult  the  same  as  in  the  embryo  I    How  is  it  re- 


Jrit.in 


d  at  the  tommen  cplploleum,  tl 
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tjectinf  lolmt  caiulaliu  [Bplgelli].  ( Pimu  Piwlvt  In  I\>lrter  ul  CharpT,  TikIIA  d'Aual.  hiun.,  Parti,  IWO, 
ISed.,  t.lT.|>.lUII.  Fig.  STB.) 

'  lated  to  the  stomach f    How  many  layers  of  peritoneum  form  it? 
Does  it  enclose  any  cavity? 

Trace  the  anterior  two  layers  to  the  lower  margin  of  the 
stomach.     These  two  layers  separate  to  enclose  the  stomach, 
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meeting  at  its  superior  border.  The  double  layer  of  peritoneum 
thus  formed,  passing  between  the  stomach  and  the  transverse 
fissure  of  the  liver,  is  called  the  lesser  or  gastrohepatic  omentum 
(omentum  minus). 

Lesser  Omentum  (Omentum  minus).     (Figs.  241,  245,  246.) 

Examine  the  thickened  right  border,  the  hepatoduodenal  liga- 
ment {ligamentum  hepatoduodenale) ;  the  remaining  portion  is 
sometimes  referred  to  as  the  hepatogastric  ligament  {ligamen- 
tum hepatogastricum). 

How  many  layers  of  peritoneum  help  to  form  this  lesser 
omentum?  What  relation  do  these  layers  bear  to  the  different 
peritoneal  cavities?  From  which  primitive  mesentery  is  the 
omentum  minus  derived? 

Mesentery  (Mesenterium).    (Fig.  252.) 

What  is  the  length  of  attachment  to  the  posterior  abdominal 
wall?  This  attachment  is  called  the  root  of  the  mesentery  {radix 
mesenterii).  What  is  the  length  of  the  attachment  to  the  bowel? 
What  is  the  greatest  length  between  its  two  attachments? 

Note  carefully  between  which  vertebrae  the  mesentery  ex- 
tends; also  its  general  direction.  It  divides  the  abdominal 
cavity  {cavum  abdominis)  into  an  upper  right  and  a  lower  left 
compartment.    (Cf.  Waldeyer's  Kolon  nischen.) 

Determine  the  relation  of  the  radix  mesenterii  to  the  pancreas 
and  to  the  terminal  portion  of  the  duodenum.  (Vide  Poirier  et 
Charpy,  t.  iv.,  Fig.  494;  Spalteholz,  Fig.  563.) 

Mesocolon  (Mesocolon). 

(a)  Ascending  mesocolon   {mesocolon  ascendens).     It  is  found  in  only 

twenty-six  per  cent,  of  the  cases  in  the  adult.  (Treves.)  How  do 
you  explain  its  absence  in  the  remaining  seventy-four  per  cent., 
while  it  is  constantly  present  in  the  embryo?  For  a  discussion 
concerning  the  factors  leading  up  to  the  disappearance  of  these 
different  peritoneal  folds  and  the  fixation  of  organs  previously 
mobile,  see  Poirier  et  Charpy,  2  ed.,  t.  iv.,  Fig.  498.  What 
is  Toldt's  theory?  What  are  the  "fasciae  of  fusion"?  Read 
about  the  relation  of  this  fascia  to  the  head  of  the  pancreas, 
the  right  kidney,  and  the  right  ureter.  What  is  the  fascia  of 
Treitz?  From  what  is  it  derived  and  what  relation  does  it  bear 
to  the  head  of  the  pancreas? 

(b)  Transverse  mesocolon    (mesocolon  transversum).     Note  the  general 

direction  of  this  mesocolon.  How  many  layers  of  peritoneum  form 
this  fold,  and  to  which  peritoneal  sac  does  each  belong?  Is  the 
arrangement  in  the  adult  the  same  as  in  the  embryo?    Determine 
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its  relation  to  the  duodenum,  the  head  of  the  pancreas,  and  the 
duodenojejunal  angle.  What  is  the  length  of  this  mesocolon? 
Does  it  readily  permit  of  displacement  of  the  colon  ?  Note  that  the 
peritoneal  relations  of  the  first  part  of  the  transverse  mesocolon 
depend  somewhat  upon  the  position  and  size  of  the  liver.  (Vide 
Cunningham,  p.  1033.) 

(c)  Descending  mesocolon  (mesocolon  descendens).    The  descending  colon 

is  fixed  in  eighty-five  per  cent,  of  the  cases  ( Jonnesco  and  Charpy) ; 
in  sixty- four  per  cent.  (Treves).  The  disappearance  of  the  primi- 
tive mesocolon  descendens  is  accounted  for  by  Toldt's  theory.  De- 
termine the  relation  of  the  fascia  remaining  to  the  left  kidney  and 
ureter.  .  Determine  with  accuracy  the  relation  of  the  left  kidney 
to  the  descending  colon.  Do  you  find  any  paracolic  fossae  ( recessus 
paracoUci)  ? 

(d)  Sigmoid  mesocolon  (mesocolon  sigmoideum).    Note  its  general  direc- 

tions and  relations.  (Vide  Cunningham,  p.  1035.)  The  length  of 
this  mesocolon  bears  a  relation  to  the  frequent  torsion  of  the  bowel 
(volvulus)  occurring  here.  Does  the  length  of  this  part  of  the  in- 
testine differ  in  camivora,  herbivora,  and  omnivorat  Where  does 
the  mesocolon  sigmoideum  endf 

Mesorectiun. 

Where  does  the  mesorectum  begin?  How  is  it  related  to  the 
sacral  vertebrae  f    How  far  is  it  attached  to  the  rectum  ? 

After  having  made  a  careful  study  of  these  different  perito- 
neal folds,  the  student  should  turn  the  omentum  and  transverse 
colon  up  on  to  the  thoracic  wall  and  proceed  to  the  study  of — 

Peritoneal  Fossae  about  the  Duodenojejunal  Angle.    (Vide  Fig.  247 ; 
Cunningham,  p.  zoi8 ;  Poirier  et  Charpy,  t.  iv.  pp.  265-267.) 

(a)  Inferior  duodenal  fossa  (fossa  diwdenalis  inferior).    How  frequently 

is  this  fossa  present?  Determine  its  relation  to  the  terminal  portion 
of  the  duodenum  and  to  the  vertebrae.  Is  this  fossa  vascular? 
What  is  the  inferior  duodenal  plica  (plica  duodenalis  inferior)  ? 
Determine  depth  and  width  of  this  fossa,  comparing  it  with  fossae 
found  in  other  subjects. 

(b)  Superior  duodenal  fossa  (fossa  duodenalis  superior).    This  fossa  is 

found  in  about  fifty  per  cent,  of  the  cases,  occurring  less  constantly 
than  the  preceding.  What  relation  does  it  bear,  if  present,  to  the 
second  lumbar  vertebra  and  the  body  of  the  pancreas?  What  is 
the  superior  duodenal  plica  (plica  duodenalis  superior)  ?  Is  this 
fossa  vascular?  If  so,  determine  what  vessels  course  in  the  plica. 
The  two  fossae  frequently  occur  together.  If  both  are  present  in 
your  subject,  compare  as  to  depth,  width,  vascular  relations,  etc. 

(c)  Duodenojejunal  fossa  (fossa  duodenojejunalis  of  Jonnesco).     This 

fossa  occurs  in  about  twenty  per  cent,  of  the  cases  and  is  never 
coincident  with  the  other  fossae  found  at  this  flexura.  Determine 
the  relation  that  this  fossa  bears  to  the  aorta,  the  left  kidney,  and 
the  left  renal  vein.  What  are  the  plica  duodenojejunalis  deztra 
and  sinistra? 
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(d)  Paraduodenal  fossa  (foasa  paraduodenalU)  (fossa  of  Landzert). 

This  fossa  b  rarely  fouud  in  tbe  adult,  occurring  in  a  little  less 
than  three  per  cent,  of  tbe  csiws.  It  is  more  frequently  found  in  tbe 
new-born.  It  is  situated  some  distance  to  tbe  left  of  the  terminal 
portion  of  the  duodenum.  If  present,  note  especially  its  relation 
to  the  inferior  mesenteric  vein  and  tbe  ascending  branch  of  the  left 
colic  artery.  The  peritoneal  folds  raised  by  these  vessels  produce 
the  fossa.     Wliat  is  the  plica  mesentericomesocolicaT 


Purs  ii«iiiilpn»  iliiodeiil 
Faesic  duodensliii  aiiporlor  tl  iDftrior  {nfler  Joiuiwmii.     (Krom  Poirlw  M  Chari'J'.  Tmiti-  d'Aiiol. 
hum.,  I'ttrts,  1901,  2  f-l.,  t.  iv.  p.  907,  ¥\f.  i^.) 

(«)  Retroduodeiial  fossa  {fosisa  relroduodenalis). 

Infrequent  in  occurrence.  Upon  what  does  the  formation  of 
this  fossa  depend  f  In  this  connection  reference  should  again  he 
made  to  the  fascia  of  Treitz. 

Many  anatomists  recognize  the  existence  of  but  one  fossa  at  this 
angle.  It  is  called  tbe  duodenojejunal  fossa  of  Treitz.  Tbe  stu- 
dent should  refer  to  Poirier  et  Charpy,  t.  iv.  p.  209. 

Peritoneal  Plicae  and  Fossae  about  the  Caecum. 

Before  proceeding  to  a  study  of  these  plicae  and  fossae,  some 
idea  should-  be  had  concerning  the  disposition  of  the  folds  of 
peritoneum  forming  the  mesentery  at  the  iliocaecal  junction. 
Arriving  at  this  junction,  the  right  leaf  of  tlie  mesentery  passes 
from  the  anterior  surface  of  the  ileum  upon  the  caecum,  and 
the  left  leaf  takes  a  similar  course  posteriorly.  They  then  rejoin 
upon  the  external  border  and  inferior  extremity  of  the  caecum 
and  the  base  of  the  appendix.  In  passing  from  the  ileum  to  the 
caecum  and  appendix,  the  folds  of  the  mesentery  meet  the  short 
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anterior  caecal  and  the  appendicular  and  recurring  iliac  arteries, 
and  also  a  band  of  muscle  passing  from  the  base  of  the  appendix 
to  the  ileum.    There  are  thus  formed  three 

Folds  (plicae). 

(a)  Mesentericocaecal  fold  {plica  mesentericocaecalis),  which  con- 
tains the  short  anterior  caecal  artery. 

(6)  Meso-appendix  (meaentericum  processus  vermiformis) ,  in  which 
the  appendicular  artery  runs. 

(c)  Ileocaecal  or  ileo-appendicular  fold  (plica  ileocaecalis  or  plica  ileo- 
appendicularis) ,  containing  the  muscular  band  passing  from  tlie 
base  of  the  appendix  to  the  ileum  and  the  recurring  ileal  branch 
of  the  appendicular  artery.  This  plica  is  often  spoken  of  as  the 
"  bloodless  fold  of  Treves." 
These  three  plicae  form  two  fossae. 
Fossae,  (See  Cunningham,  pp.  1030,  1031;  Poirier  et  Charpy,  pp.  338- 
340.) 

(a)  Superior  ileocaecal  recess  (recessus  ileocaecalis  superior) y  situated 
behind  the  plica  mesentericocaecalis.  This  fossa  and  fold  corre- 
spond to  the  ileocolic  of  Cunningham.  It  is  well  developed  in 
the  new-born,  but  is  less  distinct  in  the  adult.  Increase  in  the 
diameters  of  the  caecum  and  deposition  of  fat  within  the  plica 
account  for  the  diminution  in  size. 

(h)  Inferior  ileocaecal  recess  or  ileo-appendicular  fossa  (recessus  ileo- 
caecalis inferior).  This  is  the  ileocaecal  fossa  of  Cunningham. 
If  the  appendix  is  drawn  downward  and  the  finger  passed  along 
the  lower  border  of  the  terminal  part  of  the  ileum  towards  the 
caecum,  it  will  generally  enter  a  fossa  situated  in  the  angle 
between  the  ileum  and  the  caecum.  The  fold  bounding  this  fossa 
in  front  is  the  "bloodless  fold  of  Treves,"  or  plica  ileocaecalis; 
that  behind,  the  meso-appendix,  or  mesenteriolum  processus  ver- 
miformis. 

Turn  the  caecum  and  adjacent  parts  of  the  ileum  upward  and 
expose  the  following: 

Folds  (plicae), 

(a)  Parietocaecal  fold  (plica  parietocaecalis) ,  extending  from  the  iliac 
fossa  or  lumbar  region  to  the  external  wall  of  the  caecum  or 
colon  ascendens.  Note  the  general  shape  and  attachments  of  this 
fold.  Does  it  contain  vessels?  Between  what  vessels  do  they 
establish  an  anastomosis f    (Vide  Poirier  et  Charpy,  t.  iv.,  340.) 

(h)  Mesentericoparietal  fold  (plica  mesentericoparietalis).  This  fold 
represents  not  only  the  attachment  of  the  mesentery  to  the  iliac 
fossa,  but  also  its  prolongation  below  along  the  posterior  abdomi- 
nal wall  into  the  pelvic  cavity.  Is  this  fold  ever  prolonged  as 
far  downward  as  the  openings  of  the  femoral  and  inguinal 
canals  f 
Fossae  or  recesses, 

(a)  Retrocaecal  fossa  (recessus  retrocaecalis) , 

Determine  accurately  the  boundaries,  depth,  breadth,  e' 
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this  recess.    It  frequently  lodges  the  appendix,  a  condition  which 
is  said  to  favor  the  development  of  appendicitis. 
(6)  Iliaco-subfascial  fossa  (fossa  iliaco-suhfciscialis  [Biesiadecld]) . 

This  is  a  depression  or  pouch  lined  by  peritoneum  in  the  mid* 
die  of  the  iliac  fossa. 

(c)  Paracolic  recess  (recessus  paracoUd), 

(d)  Intersigmoid  recess  (recessus  intersigmoideus) , 

Raise  the  sig:moid  colon  and  its  peritoneal  fold  upward  and  a 
small  opening  will  be  found,  corresponding  to  the  apex  of  the 
V-shaped  attachment  of  its  root  to  the  posterior  abdominal  walL 

This  fossa  is  due  to  the  imperfect  fusion  of  the  mesentery  of 
the  descending  colon  of  the  foetus  with  the  parietal  peritoneum. 
(See  Cunningham,  p.  1036;  Poirier  et  Charpy,  t.  iv.,  Fig.  19L) 

(e)  Phrenicohepatic  recesses  (recessus  phrenicohepatici) . 

Omental   Bursa,   or   Lesser   Peritoneal   Cavity    (Bursa   omentalis). 
(Fig.  246.) 

Pass  the  finger  beneath  the  right  free  border  of  the  omentum 
minus,  through  the  opening  there  into  the  omental  bursa. 
Examine — 

(a)  Vestibule  of  bursa  (vestibulum  bursae  omentalis), 
(h)  Extension   upward  behind  liver,  superior  omental  recess   (recessus 
superior  omentalis),  downward  behind  the  stomach,  inferior  omen- 
tal recess  (recessus  inferior  omentalis),  to  the  left  as  far  as  the 
spleen,  splenic  recess  (recessus  lienalis), 
(c)  Gastropancreatic  fold  (plica  gastropancreatica) , 

What  is  the  method  of  formation  of  this  pouch  in  the  embryo  T 
(Vide  Cunningham,  p.  1073;  Poirier  et  Charpy,  t.  iv.,  Figs.  517- 
520.) 

Epiploic  Foramen  (Foramen  epiploicum  [Winslowi])   (O.  T.  Fora- 
men of  Winslow).    (Fig.  246.) 

How  is  it  formed!  Examine  its  boundaries:  Anteriorly,  the 
Lig.  hepatoduodenale.  Feel  it.  Special  attention  should  be  paid 
to  this  ligament,  because  of  the  important  vessels  and  ducts  con- 
tained in  it.  Superiorly,  the  liver.  What  part  of  the  liver 
forms  this  boundary!  Posteriorly,  the  posterior  abdominal  wall 
and  inferior  vena  cava.  Inferiorly,  a  fold  of  peritoneum,  cover- 
ing the  hepatic  artery  as  it  passes  upward  to  reach  the  ligamen- 
tum  hepatoduodenale.  The  dissection  of  this  ligament  will  be 
made  later. 

Peritoneal  Ligaments. 

Locate  accurately  the  following  peritoneal  folds : 

(1)  Phrenicocolic  ligament  (Lig,  phrenicocolicum)  (0.  T.  costocolio  liga- 
ment).   From  what  is  it  developed?    (Vide  Cunningham,  p.  1033.) 
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What  is  its  relation  to  the  spleen f     (Vide  Spalteholz,  Figs.  592, 
593.)     Why  has  it  heen  called  the  sustentaculum  lienisf 

(2)  Phrenicosplenic  ligament  (Lig.  phrenicolienale).    Is  it  present  f 

(3)  Ligaments  of  liver. 

(a)   Coronary  ligament  of  liver  (Lig.  coronarium  hepatis),     (Vide 

Cunningham,  p.  1066.) 
(6)  Falciform  ligament  of  liver  {Lig,  falciforme  hepatis), 
(c)  Right  and  left  triangular  ligaments  (Lig,  triangulate  dextrum 

et  sinistrum), 

(4)  Ligaments  of  omentum  minus. 

(a)  Hepatoduodenal  ligament  {Lig,  hepatoduodenale) , 
(h)  Hepatogastric  ligament  {Lig,  hepatogastricum) . 

(5)  Hepatorenal   ligament    {Lig,  hepatorenale),      (Cf.   Spalteholz,   Fig. 

594.) 

(6)  Duodenorenal  ligament  (Lig,  duodenorenale) ,     (Cf.  Spalteholz,  Fig. 

595.) 

(7)  Gastrolienal  ligament  {Lig,  gastrolienale)  (0.  T.  gastrosplenic  omen- 

tum). 

(8)  Gastrocolic  ligament  (Lig,  gastrocolicum) , 

In  the  pelvic  cavity  study  the  general  disposition  of  the  peri- 
toneum. To  what  extent  does  it  cover  the  rectum,  uterus,  and 
bladder! 

Note  especially  the  following: 

In  the  male, 

(a)  Anterior  surface  of  the  bladder.     Is  it  covered  by  peritoneum t 

What  is  the  prevesical  space  of  Retzius  (cavum  Retzii)  f     (Vide 

Cunningham,  p.  410.) 
(6)  Pouch  between  bladder  and  rectum.     This  is  known  as  the  exca- 

vatio  rectovesicalis. 
(c)  Pubovesical  fold  {plica  puhovesicalis) ,  also  the  transverse  vesical 

fold  {plica  vesicalis  transversa). 

In  the  female. 

(a)  Broad  ligament  of  uterus  {Lig,  latum  uteri).    What  are  the  meso- 

metrium,  the  mesovarium,  and  the  mesosalpinx f  (Vide  Figs. 
290  and  293;   Spalteholz,  Fig.  662;   Toldt,  Fig.  845.) 

(b)  Ovarian  bursa  {bursa  ovarica), 

(c)  Suspensory  ligament  of  ovary  {Lig,  suspensorium  ovarii)   (Toldt, 

Fig.  900).  Why  is  this  fold  often  referred  to  as  the  infundibulo- 
pelvic  ligament  f    What  artery  runs  in  this  foldf 

{d)  Recto-uterine  fold  {plica  recto-uterina) , 

{e)  Recto-uterine  excavation,  or  cul-de-sac  of  Douglas  (excavatio  recto- 
uterina  [Douglasi]), 

What  viscera  are  said  to  be  retroperitoneal!  Determine 
what  viscera  have  a  complete  peritoneal  covering.  What  vis- 
cera are  only  partially  covered  by  this  membrane! 

How  can  you  expose  the  third  portion  of  the  duodenum  {pars 
inferior  duodeni)  1    What  is  its  relation  to  the  parietal  perito- 
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neum  f  Demonstrate  three  methods  by  which  the  pancreas  can 
be  exjKise^l  anteriorJy. 

How  can  the  kidney  be  reached  from  the  anterior  abdominal 
wall  i  What  structures  may  be  taken  as  guides  to  it  ?  Note  espe- 
cially the  relation  of  the  kidneys  to  the  ascending  colon  and  de- 
scending colon,  duodenum,  and  liver. 

Locate  accurately  the  position  of  the  appendix.  Do  the  longi- 
tudinal bands  passing  out  on  to  the  caecum  ever  ser\'e  as  a  guide? 
What  are  these  longitudinal  bands  called  f  The  tip  of  the  appen- 
dix is  found  sometimes  directly  beneath  the  liver.  How  do  you 
explain  this  f 

After  having  gained  an  accurate  knowledge  of  these  different 
folds,  fossae,  etc.,  the  student  should  trace  the  peritoneum  longi- 
tudinally and  transversely,  demonstrating  that  the  layers  form- 
ing the  greater  and  lesser  sacs  are  continuous.  Transverse 
tracings  should  be  made  (a)  at  the  level  of  the  foramen  epiploi- 
cuin  [Winslowi]  and  (/>)  at  a  level  below  the  transverse  colon. 
(See  Figs.  245  and  '24C},)  Use  transverse  sections  of  a  body 
hardened  in  formalin  in  this  studv.^ 

Superior    Mesenteric    Artery    (A.    mesenterica    superior)    and    its 
Branches.     (Fig.  248.) 

Turn  the  great  omentum  and  transverse  colon  upward  upon 
the  thorax.  Kemove  the  anteiior  leaf  of  the  mesentery  by  blunt 
dissection  from  the  flexura  duodenojejunalis  downward  as  far 
as  the  tei'niinal  portion  of  the  ileum;  remove  the  peritoneum 
I)assing  from  the  posterior  abdominal  wall  upon  the  intestinum 
caecum  and  colon  ascendens  and  also  the  inferior  layer  of  the 
mesocolon  transversum. 

Studv  the  following  branches  of  the  superior  mesenteric 
artery.  '(Vide  Fig.  248,  and  Spalteholz,  Fig.  466.) 

(a)  Inferior  pancreaticoduodenal  arterj^    (^1.   pancreaticoduodenalis  in- 

frrior), 
(6)  Intestinal  arteries  (Aa.  intrstinales). 

(ha)   .lejunal  arteries  {Aa.  jrjunalfft). 

(hh)   Ileal  arteries  (Aa.  Hear)  (O.  T.  rami  intestini  tenuis). 

(c)  Ileocolic  aHer>'  (.1.  ih'orolira). 

(ra)  Appendicular  arteiy  (A.  apjirndicularis), 

(d)  Rijrlit  colic  artery  (.1.  <(»lita  dc.rtra). 

(e)  Middle  colic  arteiy  LI.  culka  media). 


*  See  foot-note,  p.  40.*{.    For  n  uictlnul  of  makiiijr  cross-sections  consult  Pro- 
femoT  C.  M.  Jackson's  i)ape!'  in  the  Jour.  Am.  Med.  Assoc. 
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Detenuine  the  number  of  arcades  formed  by  the  superior 
mesenteric  artery  before  the  ultimate  intestinal  branches  are 
given  off.  Do  these  ultimate  arteries  anastomose  with  each 
other  f    What  are  "  terminal  arteries"! 

The  blood  su[)iily  of  the  caecum  and  appendix  is  derived 
from  the  arteria  ileocoliea,    It  runs  in  the  tenuinal  part  of  the 


The  niportor  m«enlerlp  u, 
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mesenterj-  and,  as  it  ajtproadieH  the  ileocaecal  junction,  gives 
off  four  small  twigs.  Two  of  these  supply  the  anterior  and  pos- 
terior suifacea  of  the  caecum  and  are  known  respectively  as  the 
anterior  and  the  posterior  caecal  artery.  The  anterior  caecal 
artery  gives  rise  to  a  fold  In  the  peritoneum,  which  we  already 
Itnovf  as  the  plica  mesentericocaecalis.  The.artery  to  the  appen- 
dix is  directed  below  and  to  Ihe  left,  passing  behind  the  terminal 
portion  of  the  ileum  to  enter  tlie  mesenteriolum  processus  venni-  '. 
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f ormis.  It  may  pass  in  front  of  the  ileum,  then  giving  a  special 
form  and  disposition  to  the  meso-appendix.  The  fourth  branch 
passes  to  the  left  along  the  ileum. 

The  following  arteries  may  occasionally  be  derived  from  the 
superior  mesenteric : 

(1)  Hepatic  artery  {A,  hepatica)^  or  right  branch  of  the  proper  hepatic 

(ramus  dexter  arteriae  hepaticae  propriae).  The  importance  of 
the  anomalous  origin  of  these  arteries  will  be  discussed  when  the 
dissection  of  the  hepatoduodenal  ligament  is  made. 

(2)  Cystic  artery  (A.  cystica). 

(3)  Coronary  left  gastric  artery,   or  artery   of  stomach    {A,   gaatrica 

sinistra), 

(4)  Left  colic  artery  (A,  colica  sinistra). 

(5)  Superior  hemorrhoidal  (A.  haemorrhoidalis  superior), 

Wliat  relation  does  the  superior  mesenteric  artery  bear  to 
the  omphalomesenteric  artery  in  the  embryo!  Does  Meckel's 
diverticulum,  when  present,  receive  any  branches  from  this 
artery  I 

Superior  Mesenteric  Vein  (V.  mesenterica  superior)  and  its  Tribu- 
taries.   (Vide  Spalteholz,  Fig.  497.) 

This  vein  accompanies  the  artery.  Follow  its  course  until  it 
joins  the  splenic  vein  (F.  splenica). 

The  following  tributaries  may  be  found: 

(a)  Intestinal  veins  (Vv.  intestinales). 

(h)  Right  frastro-epiploic  vein  ( T'.  gastro-epiploica  dextra), 

(c)  Pancreatic  veins  {Vi\  pancreaticae) . 

(d)  Ileocolic  vein  {V.  ileocolica), 

(e)  Right  colic  veins  (Vv.  colicae  dextrae), 
if)  Middle  colic  vein  (V.  colica  media). 

(g)  Pancreaticoduodenal  veins  (Vv.  pancreaticoduodenales) . 
(h)   Duodenal  veins  (Vv.  duodenales). 

Where  the  intestine  is  applied  directly  to  the  posterior  abdominal  wall 
without  the  interposition  of  peritoneum,  an  anastomosis  is  established 
between  the  systemic  and  portal  circulations.  These  anastomoses  have 
been  well  established  in  pathological  cases.  What  do  you  understand  by 
the  veins  of  Retzius? 

Superior  Mesenteric  Plexus  (Plexus  mesentericus  superior).     (Vide 
Toldt,  Fig.  1332.) 

A  dense  plexus  of  symi^athotie  nerves  surrounds  the  superior 
mesenteric  artery,  and  filaments  from  it  accompany  the  different 
branches  of  the  artery  to  tlio  gut.  Dissect  out  carefully  these 
filaments  and  determine  whether  tliey  join  in  the  spaces  between 
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the  arteries.     From  what  larger  sympathetic  plexus  are  the 
nerves  of  this  plexus  derived  f 

Mesenteric  Lymph-glands  (Lymphoglandulae  mesentericae).     (Vide 
Fig.  249,  and  Tordt,  Fig^,  1083.) 

How  large  are  these  glands!  Where  are  they  most  numer- 
ous !  Do  you  find  any  along  the  intestinal  margin  of  the  mesen- 
tery? Examine  the  lymph-nodes  in  the  mesocolon  (lympho- 
glandulae  mesocolicae) .  What  is  the  course  and  destination  of 
thelacteals? 

Inferior  Mesenteric  Vessels  and  Nerves. 

Turn  the  loops  of  the  small  intestine  to  the  right  side  of  the 
body  cavity.  Remove  by  blunt  dissection  the  peritoneum  of  the 
posterior  abdominal  wall  and  that  passing  from  the  posterior 
abdominal  wall  upon  the  colon  descendens  and  colon  sigmoideum. 
Studv— 

(a)  Inferior  mesenteric  artery    {A,  mesenterica  inferior).      (Vide   Fig. 

250,  and  Spalteholz,  Fig.  465.) 

(aa)  Left  colic  artery  (^4.  colica  sinistra).     Determine  with  what 

vessels  this  aiter^^  anastomoses  above  and  below.     Does  it 
fonn  arcades  before  the  intestinal  branches  are  given  offt 

(ab)  Sigmoid  arteries  (.4a.  sigmoideae). 

{ac)  Superior  hemorrhoidal  aHery  (^4.  haemorrhoidalis  superior). 
This  artery  descends  into  the  pelvis  between  the  layers 
of  the  pelvic  mesocolon,  and  is  found  upon  the  posterior 
surface  of  the  rectum.  Its  distribution  will  be  studied  in 
a  later  dissection.  When  it  reaches  the  rectal  ampulla  it 
divides  into  two  branches  which  descend  upon  the  sides  of 
the  rectum  as  far  as  the  anus. 
(6)   Inferior  mesenteric  vein   (F.  mesenterica  inferior),     (Vide  Spalt«- 

holz,  Fig.  497.) 

The  beginning  of  this  vein  will  be  found  later  when  the 
dissection  of  the  rectal  wall  is  made.  Two  large  lateral 
tributaries  ^\^ll  be  found  which  run  upon  each  side  of  the 
rectum.    Thev  unite  to  form  the — 

a. 

(ha)  Suj)enor  hemorrhoidal  vein  (V.  haemorrhoidalis  superior). 
An  anastomosis  is  established  in  the  rectal  Avail  between  the 
systemic  and  portal  circulation.  Hemorrhoids  often  de- 
velop as  a  result  of  disease  of  the  liver  or  occlusion  of  the 
portal  vein.     Why? 

(hh)   Sigmoid  veins  (Vv.  sigmoideae), 

(be)  Left  colic  vein  (V.  eoUea  sinistra). 

What  relation  does  the  V.  mesenterica  inferior  bear  to 
the  arten'?  Into  what  large  vein  does  it  empty  abovet 
Use  models  to  study  the  relation  of  this  vein  to  the  pancreas 
and  the  surrounding  viscera. 
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(c)  Inferior  mesenteric  plexus  (pUxve  meMnterieua  inferior). 

Dissect  out  carefully  the  filaments  of  the  sympathetic  nerves  sur- 
rounding tbe  branches  of  the  artery  and  trace  them  to  the  intes- 
tinal wall.  What  relation  do  they  bear  to  the  aortic  plexus  (plexus 
aorticua  abdominalis)  f    Study  the  latter  now  also. 

Fio,  250. 


The iDlerfor meaentertc aiteiT.  Tbi-nniill  Intestine  hu been  laldorertotheright.  The  tmurens 
colon  hubeen  turned  upward  sad  Uie  sigmoid  Boxurc  aprcad  out.  (After  Qecenbsui.LebTb.derAoat. 
dea  Ifenw^,,  Leipiig,  isra,  7  Aufl.,  Bd.  II.  p.  279,  Fig,  M3.) 

(d)  Left  mesocolic  lymphatics. 

Do  you  find  any  lymph-nodesf  What  is  the  course  and  destina- 
tion of  the  lymphatics  draining  the  colon  deseendena  and  colon 
sigmoideumT 

UeBcnterial  Small  Intestine   (Intestinuni  tenue  mesenteriale). 

That  portion  of  the  small  intestine  which  in  the  adult  is  at- 
tached to  the  posterior  abdominal  wall  by  a  mesentery  is  known 
as  the  intestinum  tenue  mesenteriale.  (Vide  Figs.  251-3  and 
Spalteholz,  Figs.  565,  566,  568,  569.) 

It  is  arbitrarily  divided  into  an  upper  one-third  (two-fifthsj 
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the  convolutions  placed  between  the  preceding  four  groups  have 
no  definite  orientation.' 

Forty-one  per  cent,  of  the  total  length  of  the  intestinum  tenue 
meeenteriale  is  situated  in  the  abdomen  to  the  left  of  the  median 

Fig.  253. 


sagittal  plane,  eighteen  per  cent,  to  the  right  of  it,  and  forty-one 
per  cent,  within  the  pelvis. 

*  For  a  full  discussion  concemin;;  the  arrnngement  of  the  intestinal  loops, 
consult  Mall,  F.  P.,  The  Development  of  the  Human  Intestine,  Bulletin  of  Johns 
Hopkins  Hospital,  1898;  Archiv  f.  Anat.,  1S97;  Sernoff,  Zur  Kenntniss  d. 
Diinndarnis,  Intern.  Monalsclir.  f.  Anat.,  189i. 
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The  loops  of  the  jejunum  will  be  found  in  the  superior  half 
of  the  regio  mesogastrica  and  on  each  side  of  the  vertebral 
column ;  the  convolutions  of  the  ileum  are  situated  in  the  lower 
half  of  the  same  region,  in  the  regio  hypogastrica,  and  in  the 
pelvis.  The  convolutions  occupying  the  space  between  the  two 
psoas  muscles  are  the  most  mobile.  They  are  the  most  frequent 
content  in  inguinal  and  femoral  hemiae.  Determine  the  rela- 
tions of  the  small  intestine  to  the  colon  transversum  and  its 
mesocolon  above ;  to  the  intestinum  caecum  and  colon  ascendens 
on  the  right  and  colon  descendens  and  colon  sigmoideum  on  the 
left;  to  tlie  annulus  inguinalis  abdominalis  and  annulus  femor- 
alis  below  and  lateralward,  and  to  the  urinary  bladder,  uterus, 
and  rectum  in  the  median  plane  of  the  body. 

What  factors  are  concerned  in  maintaining  the  loops  of  the 
small  intestine  in  their  normal  position !    What  is  enteroptosis  t 

Removal  of  the  Intestines. 

Apply  two  ligatures  around  the  upper  end  of  the  jejunum 
about  two  inches  below  the  flexura  duodenojejunalis.  Cut 
between  these.  Cut  through  the  blood-vessels  and  the  remaining 
fold  of  peritoneum  of  the  mesentery  along  the  line  of  their  at- 
tachment to  the  intestinal  wall  as  far  down  as  four  inches  above 
the  ileocaecal  junction.  Apply  two  more  ligatures  there  and  cut 
between  them.  The  intestine  should  now  be  taken  to  the  sink, 
the  ligatures  removed,  and  all  contents  of  the  bowel  thoroughly 
washed  away. 

Remove  a  small  piece  of  equal  length  from  each  end  of  the 
intestine  and  weigh.  Which  is  the  heavier!  Which  has  the 
thicker  walls  t  Feel  them  between  the  fingers.  To  what  is  the 
greater  thickness  of  the  one  due!  Which  is  the  more  vascular! 
Which  has  the  larger  lumen,  the  jejunum  or  the  ileum! 

Remove  about  six  inches  from  the  upper  part  of  the  jejunum, 
open  it  along  its  mesenteric  border,  and  thoroughly  clean  the 
mucous  membrane.  Spread  it  out  carefully  and  pin  it  down 
upon  a  cork  dissecting  tray,  with  the  serous  surface  upward,  and 
study  its  coats. 

Coats  of  Small  Intestine. 

(a)  Serous  coat  (tunica  serosa), 

(b)  Muscular  coat  (tunica  muscularis). 

(ha)  Longitudinal  layer  (stratum  longitudinale) . 
(bb)  Circular  layer  (stratum  circulare), 

(c)  Submucous  coat  (tela  submucosa). 


seen  tbem  extending  Ihus  far  in  cadarere  in  which  no  disease  of  t 
peritoneum  or  intestine  could  be  detected.     Three  furnis  I 
be  found,  according  to  Kazzander.    Most  of  the  folds  ext«nd  c 
part  way  about  the  wall  of  the  gut ;  others  surrouiid  the  wall  a 
pletely ;    while  the  third  set  haii  a  spiral  arrangement.     Con  3 
find  one  of  each  variety  T    They  number  678  in  the  taale  and  ( 
in  the  female  (Kazzander).    What  coals  of  the  intestine  enter  ii 
the  formation   of  these   foldsl     What   eflfecl    d"es  this  i 
meot  haveT    How  do  yoii  explain  their  fornialionT     Folds  » 
are  parallel  to  the  long  axis  of  the  bowel  are  ot^casionally  1 
Upon  what  factors  does  their  fomialion  depend  T    Do  you  fl 
in  your  subject  T 
(b)  Intestinal  villi  {villi  intest inates) .    Wash  the  mucous  membrane  ele 
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and  ezamiDe  it  with  a  pocket  lens.  About  twelve  vitli  are  found 
to  the  square  mitlimetre  (Sappey).  Their  total  number  ia  about 
ten  millioDB.     Where  are  they  most  numerous  T 

(c)  Intestinal  glands  (G(.  mtealinalea  [Lieberknehni^)   (O.  T.  crypts  of 

Lieberliuelin).     Look  for  llieir  orifices  with  a  lens. 

(d)  Solitary  lymph-nodules  {noduM  lymphatici  soUlarii).     They  are  en- 

lar^d  in  many  of  the  acute  infectious  diaeaaes  so  as  to  be  easily 

(e)  Aggregated  lympb-nodules  of  Peyer,  or  Peyer's  patches  {noduli  lijnt- 

phatici  aggregati  [Peyeri^).  These  should  be  studied  carefully 
and  a  correct  idea  of  normal  appearance  be  gained.  They  are  tlie 
seat  of  pathological  changes  in  typhoid  fever  and  often  also  in 
tuberculosis.  Notice  that  they  are  situated  opposite  the  mesenteric 
attachment.  They  are  most  easily  found  if  the  bowel  is  held  to  the 
light.  They  nimiber  from  thirty-five  to  forty  (Sappey;  fifteen 
to  fifty,  Frey).  What  is  their  general  formT  Measure  an  elliptical 
patch  and  note  in  drawing-hook  the  measurements.  What  is  the 
general  appearance  of  a  patch  T  How  is  its  long  axis  directedf 
(Vide  Fig.  255.) 

Fic  255. 


Tabulate  in  your  note-book  the  differences  you  liave  observed 
between  the  intestinum  jejunum  and  the  intestinum  ileum. 
What  are  eliyme  {chymus),  chyle  {chylus),  and  intestinal  juice 
{succus  entericus)  T 


Large  or  Thick  Intestine  (Intestinian  crassum).     (Vide  Fig.  256  and 
Spalteholz,  pp.  533-534.) 
Make  use  of  models  and  determine  accurately  the  course  of 
the  intestinum  crassum.    Study  its  different  parts : 

(a)  Blind  intestine  (infr«finum  caecum).    What  are  the  foetal,  infantile, 


b 


486     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

and  adult  types  of  caevnf    How  does  the  caecum  differ  in 
and  lu?rbivuraf     (Vide  Poirier  et  Charpy,  t.  iv.  p.  323.) 

(b)  VermiJIorm  process  or  appendix  {processus  vermiformta).     WUat  is 

the  average  length  of  the  appendix?     What  iii  its  relation  to  the 
caecimif    What  positions  may  the  process  occupy  T 

(c)  Colon. 

(fa)  Ascending  colon  {colon  ascendene). 

(cb)  Right  colic  flexure  (fiexura  coli  dextra). 

(cc)  Transverse  colon  {colon  transversum) . 

(cd)  Left  colic  flexure  {fiexura  coli  sinialra). 
(m)   Descending  colon  (colott  descendens). 
{cf)  Sigmoid  colon  (colon  sigmoideum)  (0.  T,  sigmoid  flexare). 

Note  carefully  the  relation  of  each  of  these  parts  to  the  neigh- 
boring viscera.  Note  especially  the  relation  to  the  kidneys,  duo- 
denum, pancreas,  stomach,  and  spleen. 

Free  the  remainiDg  portions  of  the  intestine,  as  far  aa  the  lefl 
sacro-iliac  synchondrosis.     Apply  two  ligatures  there  and  cntj 
between.    Take  the  intestines  to  the  sink,  remove  the  ligatures^r 
and  wash  out  the  contents.     Then  proceed  to  the  study  of  thai 
following  external  features  (cf.  Fig.  256) : 

(a)  Bands  of  the  colon  (taeniae  coli). 

(aa)  Mesocolic  band  {taenia  mesocoUca), 
{ab)   Omental  band  {taenia  omentalis). 
{ac)  Free  band  (taenia  libera). 

Note  the  relation  of  tbe  taeniae  to  the  base  of  the  appendix  and 
the  caecum.  Compare  specimen  with  models  and  determine  the 
number  ni  taeniae  to  be  foimd  upon  the  rectum. 

(b)  Sacculations  of  colon  (haustra  coli). 

Compare  the  Gi/.e  of  the  sacculations  upon  the  caecum,  colon 
ascendens,  and  colon  sigmoideura.  Which  are  ihe  largest  I  How 
is  their  foniiation  explained? 

(c)  Epiploic  [fatly]  appendages  {appendices  epiploicae). 

How  many  series  do  you  find  upon  the  colon  ascendens  and  eolon 
descendens f  Along  which  t«eniae  are  they  arranged?  How  many 
series  do  you  find  on  the  coion  transversimi  T 

Remove  a  section  of  the  colon  ascendens,  open  it,  and  cleazi 
its  mucous  surface;  pin  down  upon  a  cork  tray  and  study  its 
coats. 

(a)  Serous  coat   (tunica  serosa).     Has  the  colon  ascendens  a  complete 
serous  coatf    What  relation  do  the  appendices  epiploicae  bear  to 
this  cost  f 
(6)  Muscular  coat  {tunica  mtLscularia). 

(ba)  Longitudinal  layer  {stratum  longifudinale) . 
Note  that  Ihe  lon^ritudinal  muscular  fibres  are  collected 

together,  forming  the  taeniae,     A  coroplele.  but  thin,  con- 
tinuous lougiludiiial  layer  of  muscla  will  also  be  found. 

(bb)  Circular  layer  {siralum  circutare). 


le 

1 


the  m«DCu1on,    Tbi>  bowel  it 
p.<3T.  P1«,TM,) 


Note  carefully  the  differences  between  the  macous  membrane 
of  the  large  and  small  lutestioes  and  tabulate  these  in  your 
drawing- book. 

Open  the  anterior  and  right  wall  of  the  caecum  and  study  the 
valve  of  the  (.'olon  (valvitla  colt)  (O.  T.  ileocaecal  valve).     (See 
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and  study  its  internal  structure.  Examine  the  aggregated  nod- 
ules of  the  vermiform  process  (noduli  lymphatki  aggregati  pro- 
cessus vermiformis).  Good  specimens  for  study  can  be  made 
by  blowing  up  the  caecum  and  lower  part  of  tlie  colon  ascendens ; 
when  dry,  windows  can  be  cut  out  to  expose  the  interior. 

Structures  in  the  Omentum  Minus.    (See  Fig.  258.) 

Elevate  the  anterior  margin  of  the  liver  and  stitch  it  to  the 
lower  margin  of  the  thorax.  Then  remove,  by  blunt  dissection, 
the  anterior  layer  of  the  hepatoduodenal  ligament  {ligamentum 
hepatoduodenale)  and  study — 

(a)  Common  bile-duct  (ductus  choledochus) ,  r 

Make  frequent  use  of  models  to  complete  this  study. 
Dissect  out  carefully  the  duct,  as  far  as  its  entrance  into  the 
wall  of  the  duodenum.  What  is  its  general  direction  t 
Does  the  direction  of  the  canal  depend  upon  the  form  of 
the  duodenum?  To  what  vertebra  is  it  related  above  and 
below? 

Notice  that  the  duct  may  be  divided  for  descriptive  pur- 
poses into  a  duodenal,  a  pancreatic,  and  a  parietal  portion. 
What  is  the  course  of  the  pancreatic  division?  Detennino 
accurately  the  relations  of  the  duct  to  the  vena  cava  infe- 
rior, the  fascia  of  Treitz,  the  termination  of  the  V.  mesen- 
terica  superior,  the  ductus  accessorius  and  ductus  pan- 
creaticus. 

Now  clean  this  duct  towards  the  liver  and  examine — 

(aa)  Hepatic  duct    (ductus   hepaticus).     Notice   the   two  biliary 

ducts  passing  from  the  porta  hepatis  and  uniting  to  form 
the  hepatic  duct.  Determine  their  relation  to  other  struct- 
ures found  here.  Are  any  aberrant  vessels  of  the  liver 
(vasa  aherrantia  hepatis)  present? 

(ab)  Cystic  duct  (ductus  cysticus).    Determine  its  relation  to  the 

gall-bladder  (vesica  fellea). 

The  study  of  this  duct  will  be  completed  when  the  dis- 
section of  the  liver  is  made. 
(6)  Portal  vein  (vena  portae).     (Vide  Spalteholz,  Fig.  408.) 

Exercise  great  care  in  cleaning  this  vein.    Free  the  pan- 
creas from  the  posterior  abdominal  wall;   disturb  its  rela- 
tions as  little  as  possible.     Determine  the  relation  of  the 
portal  vein  to  the  head  of  the  pancreas  and  the  first  or 
superior  portion  of  the  duodenum  (pars  superior  duf)deni). 
Supplement  dissection  by  use  of  models.    Examine  the  fol- 
lowing tributaries: 
(6a)   Coronary  vein  of  stomach  (V,  coronaria  ventriculi). 
(66)   Superior  mesenteric  vein  ( F.  mesenterica  superior). 
(6c)  Inferior  mesenteric  vein  (V,  menenterica  inferior). 

The  tributaries  of  the  last  two  veins  have  been  studied  in 
the  earlier  dissection. 
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(bd)  Lienal  or  splenic  vein  (F.  lienalis). 

Ibda)  Short  gastric  veins  (Vv.  gastricae  breves). 

(bdb)  Left  gastro-epiploic  vein   (F.  gastro-epiplaica  sin- 

istra). 

(bdc)  Cystic  vein  (F.  cystica), 

(he)  Parumbilical  veins  (Vv,  parumbilicales  [Sappeyi]). 

What  are  the  following  anastomoses  in  the  domain  of  the  V. 
portae? 

(1)  Oesophageal  anastomosis. 

(2)  Rectal  anastomosis. 

(3)  Peritoneal  anastomosis  (veins  or  system  of  Retzius). 

(4)  Umbilical  anastomosis    (veins  of  Sappey).     What  is  the 

^^  caput  medusae/'  sometimes  met  with  when  the  V.  portae 
is  obstructed  in  the  liver  t 
Are  any  of  the  accessory  portal  veins  present  f 

(1)  Deep  cystic  veins,  passing  from  the  fossa  vesicae  felleae  and 

the  non-peritoneal  surface  of  the  gall-bladder  directly  into 
the  liver. 

(2)  Epiploic  veins,  passing  from  the  omentum  minus  and  the 

hepatocolic  and  hepatorenal  ligaments. 

(3)  Veins  of  the  hilus. 

(4)  Veins  from  the  diaphragm,  which  pass  through  the  coronary 

ligament  of  the  liver. 

(5)  Veins  of  the  ligamentum  falciforme  hepatis. 

(c)  Hepatic  artery  (A,  hepatica).    (Vide  Spalteholz,  Fig.  464.) 

(ca)  Right  gastric  artery  (A,  gastrica  dextra), 

(cb)  Proper  hepatic  artery  (A,  hepatica  propria), 

(cba)  Right  branch  (ramus  dexter), 
(ebb)  Cystic  artery  (A,  cystica), 
(cbc)  Left  branch  (ramiis  sinister), 

(cc)  Gastroduodenal  artery  (A,  gastroduodenalis) , 

(cca)  Superior  pancreaticoduodenal  artery  (A,  pancreati- 

coduodenalis  superior), 

(1)  Pancreatic  branches  (rami  pancreatici) , 

(2)  Duodenal  branches  (rami  duodetMles), 

(ccb)  Right    gastro-epiploic    artery    (A,    gastro-epiploica 

dextra). 

(1)  Epiploic  branches  (rami  epiploid). 

Later  this  artery  (right  gastro-epiploic)  wiU  be 
traced  back  to  its  origin,  the  coeliac  artery  (A. 
coeliaca).  Pay  especial  attention  to  the  relations  of 
the  hepatic  artery  to  the  ductus  choledochus  and 
vena  portae.  What  anomalies  of  the  hepatic  artery 
frequently  occurf 

(d)  Hepatic  plexus  of  sympathetic  nerves  (plexus  hepaticus). 

The  filaments  of  this  plexus  will  be  found  accompanying  the 
arteria  hepatica  propria  and  each  of  its  branches.  Dissect  these 
filaments  out  and  study  their  distribution. 

(e)  Lymph-glands. 

What  is  the  exact  position  of  the  cystic  lymph-glands  (lympho- 
glandulae    cysticae)    and    the    lymph-gland    of    the    portal    vein 
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sect  out  carefully  the  sympathetic  nerves  {plexus  coeliacus)  ac- 
companying this  artery  and  its  branches.  Preserve  these  as 
far  as  possible.    Examine  the  origins  of  the  following  branches : 

(a)   Left  gastric  artery  (A,  gastrica  sinistra). 

(aa)  Oesophageal  branches  (rami  oesophagi). 
(6)  Hepatic  artery   (A,  hepatica).     The  branches  of  this  artery  have 

already  been  traced  to  their  destinations, 
(c)  Licnal  or  splenic  artery  (A,  lienalis).    This  artery  can  be  seen  to  the 

best  advantage  if  the  stomach  is  tnmed  upward  towards 
the  thorax.    Note  carefully  its  relations  to  the  pancreas  and 
the  pancreaticolienal  and  lienorenal  ligaments. 
(ca)  Pancreatic  branches  (rami  pancreatici) . 
(ch)  Left  gastro-epiploic  artery  (A,  gastro-epiploica  sinistra). 

(cc)  Short  gastric  arteries  (Aa.  gastricae  breves). 

(cd)  Splenic  branches  (rami  lienales). 

Duodenum.     (Vide  Figs.  259,  261,  262,  and  Spalteholz,  Fig.  563.) 

Study  this  part  of  the  small  intestine  in  your  cadaver  and 
compare  it  with  the  His  models. 

Divisions  and  angles. 

(a)  Superior  part  (pars  superior) y  or  first  portion. 

(b)  Descending  part  (pars  descendens) ^  or  second  portion. 

(c)  Inferior  part  (pars  inferior). 

(ca)  Horizontal  part    (pars  horizontalis    [inferior^) ^  or  third 

part. 

(cb)  Ascending  part  (pars  ascendens),  or  fourth  part. 

(d)  Superior  duodenal  flexure  (flexura  diLodeni  superior). 

(e)  Inferior  duodenal  flexure  (flexura  duodeni  inferior). 

(f)  Duodenojejunal  flexure  (flexura  duodenojejunalis). 

Three  types  of  duodena  are  described. 

(1)  The  annular  type  is  met  with  in  the  second  half  of  foetal  life  (Toldt). 

It  is  found  almost  always  in  the  infant  and  is  known  as  the  infan- 
tile type  of  Jonnesco.    Occasionally  it  persists  to  adult  life.  • 

(2)  The  U-shaped.    The  pars  inferior  is  very  long. 

(3)  The  V-shaped.     The  pars  descendens  passes  down  almost  vertically. 

The  ascending  portion  passes  upward  and  to  the  left,  making  an 
angle  of  25**  to  40**  with  the  descending  part.  The  pars  horizon- 
talis is  lacking. 

In  what  subdivisions  of  the  abdomen  is  the  duodenum  sit- 
uated! What  is  its  relation  to  the  upper  and  lower  abdominal 
compartments  and  to  the  right  and  left  colon  pockets  (separated 
by  the  radix  mesenterii)  ? 

How  is  it  related  to  the  liver,  the  pancreas,  the  ductus  chole- 
dochus,  the  vertebrae,  the  right  and  left  kidneys,  the  superior 
mesenteric  artery  and  vein,  the  right  spermatic  artery,  etc.  1 
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What  are  its  peritoneal  reiatiousT    Examine — . 

(a)  Duodenorenal  ligament  (UgamFnium  duoiiennrmalr) . 

(b)  Duodenocolic  liminenl  {ligamenlum  duodenocolii-um).     (IiiroiiDlnnl.) 

The  latter  haii  been  disscoted  away.     Kxaniiiie  iiioilcl  aiul  othiT 
cadavers  and  detennine  its  location,  it'  prexent. 

Fig.  25il. 


The  duodenum  is  never  displaced  en  masse,  for  the  tlexura 
duodenojejunal  is  is  attached  to  the  vertebral  column.  Tim  first 
two  portions  are  often  displaced  laterally  or  prolapsed  second- 
ary to  the  downward  displacement  of  the  stomach  and  liver. 
Determine  by  what  means  the  duodenum  is  held  in  position. 

Dissect  out  the  suspensory  muscle  of  the  duodenum  (A/,  sua- 
pensorius  duodeni). 

This  muscle  was  deicribed  by  Treitz  in  1853.  It  arises  fmm  the  Bup«- 
rior  border  of  the  flexura  duodenojejunalis  and  Ihe  Huperior  half  of  the 
pars  ascendens.  PasHing  upward  behind  Ihe  head  uf  the  pancreas  and  in 
front  of  the  aorta,  it  is  attached  to  the  left  pillar  of  the  diaphragm  by  a 
tendon  composed  of  elastic  and  fibrous  tissue.  It  in  comiiiwed  of  Hmooth 
muscle-fibres.  According  to  Braune,  it  is  derived  from  bntb  coats  of  the 
intestine. 


494     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

Incise  the  dnctns  choledochus,  the  ductns  pancreaticDS  [Wir- 
sungi],  and  the  ductus  pancreaticue  accessorius  [Santorini], 
pass  probes  (or  broom-straws)  through  these  into  the  duodenmn ; 
just  below  the  pylorus,  apply  two  ligatures  about  the  duodenam, 
cut  between,  and  remove  the  duodenum  from  the  abdomen.  Re- 
move ligatures,  wash  the  lumen  out  carefully,  incise  along  the 
convex  margin,  and  study  in  the  duodenum — 

(fl)  Circular  folds  {plicae  circulares  [KcTkringi]). 
(6)  Intestinal  villi  (villi  intestinalea). 

(c)  Solitary  lympb-nodes  (noduli  lymphatici  solitarii). 

(d)  Duodenal  papilla  (papilla  duodeni  [Santorini]). 

(«)  Longitudinal  fold  of  duodenum  {plica  longitudinalig  duodeni). 

Note  that  this  fold  is  formed  by  the  ductus  choledochus  and  leads 
up  to  the  conunon  opening  of  the  ductus  choledochus  and  ductus 
pancreaticue. 

Spread  the  duodenum  out  upon  a  cork  dissecting  tray,  pin  it 
down,  and  study  its  coats. 

(a)  Serous  coat  (tunica  serosa). 

(b)  Muscular  coat  (turiica  muscularis). 

(ba)  Longitudinal  layer  (stratum  longitudirtale). 

(bb)  Circular  layer  (stratum  circulare). 

(c)  Submucous  coat  (telasubmucasa). 

(d)  Mucous  coat  (tunica  mucosa). 

(da)  Muscular  layer  of  the  mucosa  (tamtna  muscularis 

(db)  Proper  mucous  coat  (tunica  propria  mucosa). 

Fig.  260. 

Ductal  paDcn 
U.  sphincter  due 


Use  a  lens  and  look  for  the  duodenal  glands  of  Brunner  {Gl- 
duodenales  [Brunneri])  in  the  tela  submucosa. 

Throw  the  lower  end  of  the  ductus  choledochus  and  a  small 
adjacent  portion  of  the  duodenum  into  a  dish  containing  equal 
parts  of  nitric  acid,  alcohol,  and  glycerin  for  a  few  hours.  Then 
transfer  to  water,  and  with  delicate  instruments  isolate  the 
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sphincter  muscle  of  the  bile-dact    (Cf.  Fig.  260,  and  Hendrick- 
son'a  description.) 

Pancreas.     (Vide  Figs.  361-3,  **>^  Spalteholz,  Figs.  584,  585.) 

Reriev  the  embryolt^  d£  the  pancreas.  What  are  the  ventral  and 
dorsal  anlagesT  (Vide  Kollmann,  Entwickelungegeechicbte  des  UenBcben, 
p.  370.) 

Study  the  pancreas  in  your  cadaver  and  make  frequent  use 
of  models  and  atlases.  The  secretion  of  the  gland  is  called  the 
pancreatic  juice  (succus  pancreaticus). 


fllandula  mimreiuUi  (dntetn) 


Tuber  omcniale  I 
ApBz  ■Dpiannwlh. . .  XA, 

(d.daxtiBe)  \M  ; 


Divuiotu. 

(a)  Head  of  pancreas  (caput  pancreafit). 

(b)  Uncinate  process  (proceasue  uncinattu  [pancreag  IFtiMlowt]). 

(c)  Notch  of  the  pancreas  (tncisura  pancreatit). 
(i)  Body  of  pancreas  {corpus  pancreatia). 

(da)  Aiiteiior  enrtace  {faciei  anterior), 
{db)  Posterior  surface  {facie*  posterior). 
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(dc)  Inferior  surface  {fades  inferior). 
{dd)   Superior  margin   {margo  superior), 
{de)  Auterior  margin  (margo  anterior), 
{df)  Posterior  margin  (margo  posterior). 

(e)  Omental  tuber  (tuber  omentale). 

(f)  Tail  of  paucreas  (candapancreatis). 
Belatiot>a. 

Note  carefully  the  relations  of  the  pancreas  to  the  lumbar  Ter- 
tebrae,  the  stomach,  the  left  kidney,  the  spleen,  the  superior 
mesenteric  vessels,  the  splenic  vessels,  the  inferior  mesentenc 
vein,  the  ligamentum  pancreaticolienale,  and  the  duodenum. 
What  are  "  fasciae  of  fusion,"  and  what  relation  has  the  pancreas 
to  sucht  (Vide  Figs.  2C3,  A  and  S.)  Dissect  away  some  of  the 
parenchyma  of  the  gland  and  determine,  if  possible,  the  source 
and  relations  of  the  pancreatic  ducts : ' 


Fig.  262. 


WHsorius  [BHTilorint] 


Daodenal  opealngB  of  Ihc  ductua  pai 
[^Dtorlai]. 
Charpy,  TralU  d'AnaL  hum.,  PBris,  IMl, 


B  [Wlnungl]  sail  d 
s  boon  pafflfd  into 
.,  t.  Iv.  p.  Sll.  Fig.  4 


(a)  Pancreatic  duct  of  Wirsung  (ductus  pancreatictis  [ITtnimjri]). 

(b)  Accessory  pancreatic  dnct  of  Santuriiii  (ductus  pattcreaticua  accet- 

sorius  [Sanlorini]). 

Is  an  "  accessory  paucreas"  {pancreas  accessorium)  pres- 
ent t 


*  For  a  method  of  studying  the  pancreatic  ducts,  see  "  Pancreatic  Duets  in 
the  Dog,"  by  D.  G.  Revell,  in  Amer.  Jonr.  Aiiat.,  vol.  i.  p.  443. 
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Vagus  Nerves  (O.  T.  Pneumogastric  Nerves).     (Vide  Toldt,  Fig. 
1333.) 
Depress  the  stomach  and  bring  well  into  view  the  abdominal 
part  {pars  abdominalis)  of  the  oesophagus.     Dissect  out  care- 
fully the  nerves  descending  upon  the  anterior  and  posterior  snr- 

Fio.  263. 


BectloD  pualns  Ibrough  the  hcpatli^  arch,  ftboTe  the  prloru 
ptmcnu.  toahow  the  ■Ituatlon  sni]  origin  ol  the  "[uclaeof  (ui 
■bore  uul  lo  Ihc  left  oI  the  tiepatlc.  [n  A  tho  fualona  have 
rcMored  to  IbelT  primitive  Independence.    In  S  Iho  uiult  type 


n  lodglnK  1 
wltblD  tbe  omentum  mujun 
poMnloT  abdominal  wall  0: 
it  Trleti  behind  ibe  c 


and  thmugh  Ibc  body  and  haul  of  tbe 
m.' '  The  pancreatic  plica  1»  lo  be  teen 
•ecn  deatioyed  and  tbe  meaoa  therebr 
shown.    The  caput  pancreatli  and  the 


lotherlgbt.  Thecorpmetcaudapancrcatla.cot 
In  front  of  the  caput  pancreatls  on  the  right  iilde,  and  In  front 
ic  left.  In  B  the  retropancreaClc  "  [aiclac  ol  lunlon  "  may  be  aei 
It  pancrcallH,  the  fanclaol  Toldt  behind  tbecorpua  poncreatiil. 


Polrler  et  Charp^r,  Ttaiti  d'AnaL  ham.,  Parfi,  IWl,  1  ed.,  t.  iv.  p.  V 


,  Fig.  M8  ^  and  B.) 
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faces  and  trace  these  upon  the  stomach.     Some  filaments  will 
have  been  destroyed  in  the  earlier  dissections. 

In  connection  with  the  abdominal  part  of  the  vagus  nerve 
{N.  vagus)  study — 

(a)  Gastric  branches  (ramt  ^ostWct). 

(6)  Anterior  gastric  plexus  (plexus  gasiri<^us  anterior), 

(c)  Posterior  gastric  plexus  (plexus  gastricus  posterior). 

(d)  Hepatic  branches  (rami  hepatici), 

(e)  Coeliac  branches  (rami  coeliaci). 

(ea)  Splenic  branches  (rami  lienales). 
(eh)  Renal  branches  (rami  renales). 

Stomach   (Vcntriculus).     (Vide  Spalteholz,  Fig^.  557-560.) 

Pass  two  ligatures  about  the  abdominal  portion  of  the 
oesophagus,  cut  between,  and  remove  the  stomach.  Use  models 
to  determine  its  exact  form,  position,  relations,  etc.  What  is  the 
direction  of  the  axis  of  this  organ?  Note  that  the  upper  two- 
thirds  is  vertical,  while  the  lower  one-third  passes  to  the  right, 
upward  and  slightly  backward.  These  two  parts  make  an  angle 
with  each  other  which  varies  between  60°  and  70°.  For  a  full 
discussion  concerning  the  exact  position  of  these  two  parts,  con- 
sult the  systematic  text-books. 

Examine — 

(a)  Anterior  wall  (paries  anterior), 
(h)  Posterior  wall  (paries  posterior). 

(c)  Greater  curvature  of  stomach  (curvatura  ventriculi  major). 

(d)  Lesser  curvature  of  stomach  (curvatura  ventriculi  minor) . 

(e)  Cardia  (cardia). 

(f)  Fundus  of  stomach  (fundus  ventriculi). 

(g)  Body  of  stomach  (corpus  ventriculi). 
(h)  Pylorus  (pylorus). 

(i)    Cardiac  part  (pars  cardiaca). 
(j)    Pyloric  part  (pars  pylorica), 
.  (k)  Cardiac   antrum    (antrum   cardiacum).     This   is   only  occasionally 
present. 
(/)    Pyloric  antrum  (antrum  pyloricum). 

How  much  of  the  stomach  is  to  the  left  of  the  median  planet 
How  much  to  the  right?  What  is  the  relation  of  the  cardia  to  the 
sternal  extremity  of  the  seventh  costal  cartilage  on  the  left  sideT 
What  is  the  relation  of  the  pylorus  to  the  median  plane  and  to 
the  umbilicus?  Draw  a  line  uniting  the  medial  extremities  of 
the  ninth  costal  cartilages.  What  is  the  position  of  the  pylorus 
in  relation  to  this  line?  What  is  the  position  of  the  greater 
curvature?    Does  it  vary?    The  relation  of  the  stomach  to  each 
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neighboring  viscus  as  shown  in  the  models  should  be  carefully 
studied. 

What  is  the  "  semilnnar  space  of  Traube"!  What  is  a  biloe- 
ular  or  hour-glass  stomach  f  Fill  the  stomach  with  water  and 
determine  its  capacity.  Does  the  axis  of  the  stomach  change 
when  filled  1 

Fio.  264. 


Tmuvtrae  kcIIoh  of  the  wtll  ol  ft  dog'a  stomach.  (After  Utll.) 
Impoacd.  ou  Iho  left  tbo  Tmels  and  Tuculai  pleiiucs  are  ihowii. 
d'Anal.  bum.,  l-arii,  IBUl,  !1  ed.,  L  It.  p.  ia.Fig.VU.) 


Open  the  stomach  along  its  greater  curvature,  spread  it  out, 
pin  it  down  upon  a  cork  dissecting  tray,  and  study  its  coats  and 
the  valve  and  muscle  derived  from  them.  (Cf.  Fig.  264.)  Also 
consult  "  The  Vessels  and  Walls  of  the  Dog's  Stomach,"  by 
Professor  Mall,  in  Johns  Hopkins  Hosp.  Reports,  vol.  i.  p.  1. 
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(a)  Serous  coat  {tunica  serosa). 

(b)  Muscular  coat  (tunica  muscularis), 

{ba)  Longitudinal  layer  (stratum  longitudinale) . 
(bb)  Pyloric  ligaments  (Ligg,  pylori), 
(be)  Circular  layer  (stratum  circulars), 

(bd)  Sphincter  muscle  of  pylorus  (M,  sphincter  pylori), 

(be)  Oblique  fibres  (fibrae  obliquae), 

(c)  Pyloric  valve  (valvula  pylori), 

(d)  Submucous  layer  (tela  submucosa), 

(e)  Mucous  coat  (tunica  mucosa).    Can  you  make  out  the  lamina  muacu- 

laris  mucosae? 

(ea)  Gastric  areas  (areae  gastricae), 

(eb)  Mucous  folds  (plicae  mucosae), 

(ec)  Gastric  pits  (foveolae  gastricae), 

(ed)  Gastric  lymph-nodules  (noduli  lymphatici  gastrici). 

With  a  loop  (lens)  look  at  the  openings  of  the  gastric  glands. 

(a)  [Proper]  gastric  glands  (glandulae  gastricae  [propriae]), 

(b)  Pyloric  glands  (glandulae  pyloricae). 

There  are  only  a  few  true  '*  cardiac"  glands  in  the  human 
stomach.  (Cf.  Bensley,  R.  R.,  **  The  Cardiac  Glands  of  Mam- 
mals," Am.  J.  Anat.,  Bait.,  1902,  vol.  ii.  p.  105.) 

The  mixed  secretion  of  the  glands  is  called  the  gastric  juice 
{succus  gastricus). 

Abdominal  Part  of  Sjrmpathetic  System  (Pars  abdominalis  S.  sjnn- 
pathici).     (Vide  Toldt,  Fig.  1332.) 

Dissect  out  carefully  the  sj^npathetic  nerves  and  ganglia  sit- 
uated about  the  coeliac  artery.  Determine  the  course  of  the  dif- 
ferent plexuses  which  surround  the  arteries  given  oflf  from  the 
main  trunk. 

(a)  Coeliac  plexus  (plexus  coeliacus). 

(b)  Coeliac  ganglia  (ganglia  coeliaca). 

(c)  Phrenic  plexus  (plexus  phrenicus), 

(ca)  Phrenic  ganglia  (ganglia  phrenica), 

(d)  Hepatic  plexus  (plexus  kepaticus) . 

(e)  Splenic  plexus  (plexus  lienalis). 

(f)  Renal  plexus  (plexus  renalis). 

(g)  Suprarenal  plexus  (plexus  suprarenalis) . 

(h)  Superior  gastric  plexus  (plexus  gastricus  superior), 
(i)    Inferior  gastric  plexus  (plexus  gastricus  inferior). 

The  two  latter  have  been  destroyed  in  the  removal  and  dissection 
of  the  stomach.  Examine  models  to  detennine  their  exact  position 
and  the  arteries  that  they  accompany. 

Dissect  carefully  the  abdominal  aorta  and  study — 
(j)  Abdominal    aortic    plexus    (plexus    aorticus   abdominalis).      It    has 
already  been  examined. 
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What  is  the  relation  between  the  ganglia  coeliaca  and  the  Nn. 
splanchnici  majoreel  What  are  the  lesser  splanchnic  nerve  (N. 
splanchnicus  minor)  and  its  renal  branch  (ramus  renalis)1 
These  nerves  are  stadied  in  the  apper  part  of  their  course  tn 
the  dissection  of  the  thorax. 


Cumlura  ventricull  malor 


Eitmnltn"  miperior 


Spleen  (Lien).  (Vide  Figs.  361,  363,  365,  and  Spalteholz,  Fig.  587.) 
Eemove  the  spleen  from  your  subject.  It  has  already  been 
examined  in  position  in  the  cadaver.  Examine  models  to  deter- 
mine the  exact  position  of  the  organ  in  cadavers  with  the  organs 
hardened  in  situ  and  its  relation  to  vertebrae,  ribs,  and  neighbor- 
ing viscera.    Note  the  following : 

Surfaces. 

(a)  Diaphragmatic  surface  (fades  diaphragmalica). 

(b)  Renal  surface  (fades  renalis). 
(e)  Gastric  surface  (fades  gattrica). 

Extremities. 

(a)  Superior  extremity  (extremilas  superior). 

(b)  Inferior  extremity  (exlTemilas  inferior). 
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Margins, 

(a)  Posterior  margin  {mar go  posterior), 
(h)  Anterior  margin  {margo  anterior). 

Note  especially  the  crenations  in  this  anterior  border.  It  is 
often  referred  to  as  the  *  *margo  erenatus."  These  crenations 
are  of  importance,  as  they  enable  the  clinician  to  differentiate 
between  enlargement  of  the  spleen  and  of  the  kidney.  The 
rounded  prominence  separating  the  gastric  and  renal  surfaces 
is  sometimes  described  as  the  margo  intermedins. 

Examine  the  hilus  of  the  spleen  {hilus  lienis). 

Four  layers  of  peritoneum  will  be  found  at  the  hilus.  The 
two  anterior  layers  are  derived  from  the  ligamentum  gastro- 
lienale,  while  the  two  posterior  layers  are  derived  from  the  liga- 
mentum pancreaticolienale.  Determine  from  which  peritoneal 
sac  each  layer  of  this  peritoneum  is  derived,  noting  that  the 
relation  is  the  same  as  found  in  the  omentum  majus.  Between 
the  two  layers  of  the  ligamentum  pancreaticolienale  will  be  found 
the  tail  of  the  pancreas  and  the  splenic  vessels. 

Incise  the  spleen  and  examine — 

(a)  Serous  coat  (tunica  serosa). 

(b)  Albugineous  coat  (tunica  albuginea), 

(c)  Splenic  pulp  (pulpa  lienis), 

(d)  Splenic  rami  of  splenic  artery  (rami  lienales  [arteriae  lienalia']). 

(e)  Splenic  lymph-nodules  (noduli  lymphatici  lienales  [Malpighii])   (0. 

T.  Malpighian  corpuscles). 

Instructive  pictures  of  the  splenic  framework  can  be  obtained 
by  allowing  the  organ  to  decompose  partially  and  then  washing 
out  the  pulp  and  blood  and  drying  by  inflation  through  one  of  the 
veins. 

What  is  an  accessory  spleen  {lien  accessorius)  ?  How  many 
of  these  may  be  found,  and  where  are  they  generally  located! 

Review  the  development  of  the  spleen  and  its  relation  to  the 
mesogastrium  posterius. 

Liver  (Hepar).    (Vide  Figs.  266,  267,  and  Spalteholz,  Figs.  579-581.) 

Review  the  development  of  the  liver.  Its  position  in  the 
cadaver  has  already  been  studied.  Use  models  to  determine  its 
exact  relations,  f  onn,  and  position  in  a  hardened  body.  Remove 
the  liver  from  the  abdominal  cavity.  Cut  through  the  liga- 
mentum teres  and  ligamentum  falciforme.  Divide  the  triangular 
ligaments  on  each  side  and  the  upper  layer  of  the  coronary  liga- 
ment.   Separate  the  posterior  surface  of  the  liver  from  the  dfia- 
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phragra  by  blunt  diesection,  noting  the  amount  of  areolar  tissue. 
Next  divide  the  vena  cava  inferior  and  the  lower  layer  of  the 
coronary  ligament.  The  inferior  vena  cava  must  be  divided  a 
second  time  at  the  point  where  it  first  comes  in  contact  with  this 
viscus  before  the  liver  can  be  removed  from  the  abdominal  cavity. 

Lobes. 

(a)  Right  lobe  of  liver  {lohushtpalu  dexter). 

(6)  Quadrate  lobe  (lobiu  quadrattts). 

(e)  Caudate  lobe  (lodiw  ca\tdatw  [Spigelil). 

(ca)  Papillary  process  (proceuva  papillaru). 

{cb)  Caudate  process  (procetnu  caudaltu). 
(d)  Left  lobe  of  liver  (lobus  hepatia  rinister). 


The  liver,  from  beblnd  Bud  beli 


(a)  Superior  surface  (/ociee  superior). 

(b)  Posterior  surface  {fades  posterior). 

(c)  Inferior  surface  (fades  inferior). 
Ligaments. 

(a)  Round  ligament  of  liver  (ligamentum  (. 

(6)  Venous  ligament  (ligamenlum 

(c)   Falciform  ligament  (tigamenlum  falciforme  hepalis). 

id)  Coronary  ligament  (ligamentum  coronarium  hepatia). 

(e)    Right  trianpilar  ligament   (ligamentum  triattgulare  dextrum). 

if)  Left  triangular  ligament  (ligamentum  triangvlare  sinistrum). 


I  {Arantii]). 
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(a)  Cardiac  impression  [impressio  cardiaca). 

(b)  Oesophageal  impression  {impressio  oesophagea). 

(c)  Qastric  impression  (impressio  gastrica). 

(d)  Duodenal  impressiun  {impressio  duodenalis). 
{e)  Colic  impression  (impressio  colica). 

if)  Kenal  impression  itmpressio  renalis). 

Ig)  Suprareual  impression  (impressio  suprarenalig) . 


Fossae, 

(a)  Right  sagittal  fossa  (fossa  sagillalts  dextra). 

(na)  Fossa  for  gall-bladder  (fo/ssa  vesicae  felleae). 

(ob)  FoBsa  for  vena  cava  (fossa  venae  cavae). 
(h)   Left  sapitta!  fossa  (fossa  sajittalis  sinistra). 

(ha)   Fossa  for  nnihilieal  vein  {fossa  venae  umlilicaiis). 

(66)  Fossa  for  venous  duct  (fossa  duct*is  venoai). 

Examine  also — 

(a)  Anterior  margin  (margo  anterior). 

(b)  Omental  tuber  (ruber  omen(ale). 

(c)  Umbilical  notch  (incinvra  umbilicatis) . 

(d)  Fibruus  appendix  of  liver  (appendix  fihroavs  hepatis). 
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Make  several  incisions  in  the  liver  from  right  to  left.  Do  not 
injure  the  gall-bladder.  Examine  first  with  naked  eye  and  then 
with  a  loop — 

(a)  Lobules  of  liver  (lobuli  hepatis), 

(b)  Fibrous  capsule  of  Glisson  (capsula  fibrosa  [Glissoni]), 

(c)  Interlobular  arteries  (rami  arteriosi  interlobulares) , 

(d)  Interlobular  veins  (venae  interlobulares), 

(e)  Central  veins  (v^nae  centrales). 

How  can  you  differentiate  (d)  and  (e)  from  each  other Y 
(/)   Bile-ducts  (ductus  biliferi)  (0.  T.  bile  canaliculi). 
(g)  Interlobular  ducts  (ductus  interlobulares). 

What  are  costal  and  diaphragmatic  sulci  in  the  liver  f  What 
is  the  general  direction  of  these,  when  present?  What  is  a 
"  Riedel's  lobe"  in  the  liver  I 

Note  the  exact  peritoneal  relations,  determining  how  much 
of  the  liver  is  not  covered  by  peritoneum. 

Gall-bladder  (Vesica  fellea). 
Study— 

(a)  Fundus  of  gall-bladder  (fundus  vesicae  felleae). 

(b)  Body  of  gall-bladder  (corpus  vesicae  felleae). 

(c)  Neck  of  gall-bladder  (collum  vesicae  felleae). 

Is  the  gall-bladder  completely  covered  by  peritoneum  Y 

Open  the  gall-bladder  and  dissect  out  the  following  coats: 

(a)  Serous  coat  (tunica  serosa  vesicae  felleae). 

(b)  Muscular  coat  (tunica  muscularis  vesicae  felleae). 

(c)  Mucous  coat  (tunica  mucosa  vesicae  felleae). 

(ca)  Folds  of  mucous  coat  (plicae  tunicae  mucosa  vesicae  felleae). 

Note  the  relation  of  the  cystic  duct  to  the  gall-bladder.  Open 
it  and  study  the  spiral  valve  of  Heister  {valvula  spiralis  [Heis- 
teri]).  How  far  does  it  extend  in  your  subject?  What  coats 
take  part  in  the  formation  of  this  valve  f  In  the  biliary  mucous 
membrane  look  for  glands  (Gl,  mucosae  biliosae). 


UROPOETIC   ORGANS  {ORGAN A    UROPOETICA). 

These  include  the  kidney  (ren),  ureter,  and  urinary  bladder 
{vesica  urinaria).  Sometimes  the  suprarenal  gland  {GL  supra- 
renalis)  is  classed  here,  but  probably  incorrectly. 
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Kidney  (Ren).     (Vide  Fig.  271,  and  Spalteholz,  Figs.  634-636.) 

Study  the  exact  relation  of  the  kidneys  to  the  vertebrae,  the 
psoas  and  quadratus  lumborum  muscles,  the  twelfth  rib,  and 
the  crest  of  the  ilium.  Which  kidney  is  the  lower  f  How  do  you 
account  for  this  low  position?  Note  the  relation  of  the  right 
kidney  to  the  liver,  the  duodenum,  and  the  flexura  coli  dextra, 
and  the  relation  of  the  left  kidney  to  the  pancreas,  the  stomach, 
the  spleen,  and  the  flexura  coli  sinistra. 

Direction  and  Orientation, 

The  kidney  is  not  vertically  placed.  Its  axis  is  directed  obliquely 
downward  and  lateralward.  The  superior  extremity  approaches  the 
median  line.  The  anterior  surface  is  directed  lateralward  and  the  pos- 
terior medialward. 

Perirenal  Fascia,     (Figs.  268  and  269.)' 
(a)  Retrorenal  layer. 

This  layer  of  fascia  is  found  between  the  posterior  surface  of 
the  kidney  and  the  aponeurosis  of  the  quadratus  lumborum 
muscle.  It  covers  the  sheath  of  the  psoas  muscle,  reinforcing  it, 
and  is  attached  to  the  vertebrae  and  intervertebral  disks,  medial 
to  the  attachment  of  the  psoas.  It  does  not  become  continuous 
with  the  corresponding  fascia  of  the  opposite  side. 
(6)  Prerenal  fascia. 

This  layer  of  fascia  follows  closely  the  reflections  of  the  peri- 
toneum about  the  kidneys.  It  passes  in  front  of  each  kidney 
and  its  corresponding  pedicle,  the  aorta  and  inferior  vena  cava, 
to  become  continuous  with  the  corresponding  fascia  of  the  oppo- 
site side. 

■ 

If  these  two  fasciae  are  traced  longitudinally,  they  will  be 
found  to  fuse  above  and  become  attached  to  the  diaphragm. 
Below,  fusion  does  not  occur;  the  anterior  layer  follows  the 
reflections  of  the  peritoneum,  while  the  posterior  layer  divides 
into  several  lamellae  which  fuse  with  the  cellular  tissue  of  the 
iliac  fossa. 

Vessels  of  the  Kidney. 

In  injected  specimens  study — 

• 

Arteries  of  Kidney  (Arteriae  renales), 

(a)  Interlobar  arteries  of  kidney  {Aa,  interlohares  renis), 

(aa)  Arciform  arteries  or  renal  arches  {Aa.  arciformes). 

(ab)  Interlobular  arteries  (Aa.  interlohulares) . 

*  For  a  description  of  the  perineal  fascia,  consult  "  The  Present  Conception 
.of  the  Perineal  Fascia  and  its  Role  in  Fixation  of  the  Kidney,"  by  D.  D. 
Lewis,  in  Jour.  Amer.  Med.  Assoc,  vol.  xlii.  p.  701. 
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The  perlmul  lucla,  Mimptiitiig  the  two  layon.  prerenal 
and  ntnweiul.  (After  Poliler  et  Clurpy,  Tralte  d'Aiut, 
bom..  Pull.  1901,  2  ed.,  t  V.  p.  10,  Fig.  t.) 


The  perlreiul  lucla  m  aeell ' 
fn  ■  longitudinal  KctkiD  of  tbc 
kidDvy  Dlagruuinallc  After 
Poliicr  ct  ChuTi}'  Traits  d  AoaL 
hum.,  Farti,  1101, 2  ed..  I.  t.  p.  U, 
Fig.  7.) 


PeritoikaeuiD  parletal< 

Preieoal  faarla — '< 
Retrunnal 


pFritonacnin  parletalc  - 
lYcnnta]  bUKia 


oatlOD  ol  Ihc  "fBK'la  o[  Toldl."  Thv  colon  being  piuhcd  Inbi  the  poateiolalcn]  part  ot 
i^vltT,  IB)  hu  lu  mpanrDlrm  bmiiglit  Into  amtacl  with  the  poMerlor  abdominal  wall 
with  the  pcriloncuin  of  which  It  fiu«  at  Indlcali'd  by  the  ahadlng.  (After  FDlrlet  et  Chanq',  Tmlt< 
d'Anat  hum.,  Paris,  IMl,  I.  t,  p.  ri.  FlgLSandV,} 
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{aba)  Afferent  vessel  {vas  afferens), 
(abb)  Efferent  vessel  (vas  ejferens). 

(ac)  Capsular  branches  {rami  capsulares), 

(ad)  Straight  arterioles  (arteriolae  rectae), 

(ae)  Nutrient    arteries    of    renal    pelvis    (Aa,    nutricae   pelvis 

renalis). 

Veins  of  Kidney  (  Venae  renales ) . 
(a)   Interlobar  veins  (Vv.  interlobares) , 

(aa)  Arciform  veins  (Vv.  arciformes), 

(ab)  Interlobular  veins  (Vi\  interlobulares), 

(ac)  Straight  venules  (venulae  rectae). 

(ad)  Stellate  veins  (venae  stellatae)   (0.  T,  veins  of  Verheyn). 

Examine  corrosion  preparations  of  the  renal  blood-vessels  in 
the  anatomical  museum. 

Examine  the  adipose  capsule  {capsula  adiposa).  Does  it 
assist  in  maintaining  the  organ  in  position !  What  is  the  ' '  para- 
renal adipose  body ' '  of  Gerota  ? 

Cut  the  blood-vessels  and  ureter  some  distance  from  the  kid- 
ney and  examine — 

(a)  Lateral  margin  (margo  lateralis). 

(b)  Medial  margin  (margo  medialis). 

(ba)  Renal  hilus  (hilus  renalis), 

(bb)  Renal  sinus  (sinus  renalis), 

(c)  Anterior  surface  (fades  anterior), 
{d)  Posterior  surface  (fades  posterior). 

(e)  Superior  extremity  (extremitas  superior), 

(f)  Inferior  extremity  (extremitas  inferior). 

(g)  Muscular  impression  (impressio  mtiscularis) , 
(k)  Hepatic  impression  (impressio  hepatica). 
(i)    Gastric  impression  (impressio  gastrica). 

Incise  the  kidney  along  its  lateral  margin,  cutting  through 
its  fibrous  capsule  (tunica  fibrosa).  Does  it  strip  readily  from 
the  surface  of  the  kidney?  What  is  the  muscular  tunic  {tunica 
muscularis)  ? 

Divide  the  kidney  into  two  symmetrical  halves.  (Cf.  Spalte- 
holz,  Fig.  637.)    Study— 

(a)  Cortical  substance  (substantia  corticalis). 

(b)  Medullary  substance  (substantia  medullaris), 

(c)  Renal  lobes  (lobi  renales)  (0,  T.  reniculi). 

(d)  Renal  pyramids  (pyr amides  renales  [Malpighii']) . 

(e)  Base  of  pyramid  (basis  pyramidis). 

(f)  Renal  papillae  (papillae  renales). 

(g)  Papillary  foramina  (foramina  papillaria) . 
(h)  Renal  columns  (columnae  renales  [Bertini]), 
(i)    Cortical  lobules  {lobuli  corticales). 
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(ia)  Radiate  part  (pars  radiata  [processus  Ferreini])  (0.  T.  pyra- 
mid of  Ferrein). 

(ib)  Convoluted  part  (pars  convoluta)  (0.  T.  labyrinth). 
(j)   Renal  corpuscles  (corpuscula  rents  [Malpighii]). 

(ja)  Glomeruli. 

(jaa)  Capsula  glomerulL 
(k)  Renal  pelvis  (pelvis  renalis).     (Fig.  270.) 
(0    Renal  calyces  (calyces  renales), 

(la)  Greater  renal  calyces  (calyces  renales  majores). 

(lb)  Smaller  renal  calyces  (calyces  renales  minores). 
(m)  Glands  of  renal  pelvis  (Gl.  pelvis  renalis). 

How  can  you  determine  to  which  side  each  kidney  belongs? 

Suprarenal  Glands  (Glandulae  suprarenalcs).     (Vide  Fig.  271,  and 
Spalteholz,  Fig.  644.)^ 

Study— 

(a)  Hilus  of  suprarenal  gland  (hilus  glandulae  suprarenalis) . 

(b)  Anterior  surface  (fades  anterior), 

(c)  Posterior  surface  (fades  posterior). 

(d)  Base  of  suprarenal  gland  (basis  glandulae  suprarenalis), 

(e)  Apex  of  the  right  suprarenal  (apex  suprarenalis  [Gl.  dextrae]). 

(f)  Superior  margin  (mar go  superior). 

(g)  Medial  margin  (mar go  medialis). 

Cut  through  the  suprarenal  gland  and  study  the  general  char- 
acteristics of — 

(a)  Cortical  substance  (substantia  corticalis). 

(b)  Medullary  substance  (substantia  medullaris). 

Observe  the  central  vein  {vena  centralis). 

What  are  accessory  suprarenal  glands  {GL  suprarenalcs  ac- 
cessoriae)y  and  where  are  they  most  frequently  situated?  Are 
portions  of  the  suprarenal  glands  ever  found  in  the  kidney 
substance  f 

Ureter. 

Trace  the  ureter  downward  into  the  pelvis.  It  is  divisible 
into  an  abdominal  part  {pars  dbdominaUs)  and  a  pelvic  part 
{pars  pelvina).  Study  the  exact  relations  of  the  abdominal  part. 
The  pelvic  division  will  be  studied  later  during  the  dissection  of 
the  pelvic  viscera. 

*  Consult  "  Blood-vessels,  Angiogenesis,  Organogenesis,  Reticulum,  and  His- 
tology of  the  Adrenal,"  by  J.  M.  Flint,  in  Contributions  to  the  Sci.  of  Med.  by 
the  pupils  of  Wm.  H.  Welch,  Baltimore,  1900. 
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Fig.  270. 


Out!  of  the  caliceB  renales,  pelvii  renalia,  and  ureter  (Poiricr).  ( From  Foirier  et  Charpy,  Traite  d'Anat. 

hum.,  Paris,  1901,  t.  y.  p.  57,  Fig.  47.) 
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Excise  a  portion  of  the  abdominal  part  of  the  ureter.    Make 
a  dissection  of  its  different  coats,  using  a  loop. 

(a)  Adventitious  coat  (tunica  adventitia), 

(b)  Muscular  coat  (tunica  muscularis), 

(ba)  External  layer  (stratum  externum), 
(66)  Middle  layer  (stratum  medium), 
(be)  Internal  layer  (stratum  internum), 

(c)  Mucous  coat  (tunica  mucosa), 

(ca)  Mucous  glands  of  ureter  (Gl,  mucosae  ureteris). 


MUSCLES,  VESSELS,  AND  NERVES. 

Diaphragm  (Diaphragma). 

Strip  the  peritoneum  from  the  under  surface  of  the  dia- 
phragm, preserving  carefully  the  vessels  and  nerves  which 
ramify  on  its  under  surface.  Review  the  development  of  the 
diaphragm.  How  do  you  explain  a  partial  innervation  by  a 
cervical  nerve?  Make  a  careful  study  of  the  architecture  of  this 
muscle,  noticing  carefully  the  form,  position,  origin,  insertion, 
and  action  of  its  different  parts.    (Vide  Spalteholz,  Fig.  314.) 

(a)  Lumbar  part  (pars  lumbalis), 

(aa)  Medial  cms  (crus  mediate), 

(ab)  Intermediate  crus  (crus  intermedium). 

(ac)  Lateral  crus  (crus  laterale), 

(b)  Costal  part  (pars  costalis), 

(c)  Sternal  part  (pars  stemalis), 

(d)  Aortic  opening  (hiatus  aorticus), 

(e)  Oesophagreal  opening  (hiatus  oesophageus) , 

(f)  Central  tendon  (centrum  tendineum), 

(g)  Opening  for  vena  cava  (foramen  venae  cavae), 

(h)  Medial  lumbocostal   arch    (arcus  lumbocostalis  medialis    [Halleri]) 

(0,  T.  ligamentum  arcuatum  internum), 
(t)   Lateral  lumbocostal   arch    (arcus  lumbocostalis  lateralis    [Halleri]) 

(0,  T.  ligamentum  arcuatum  externum). 

Examine  the  structures  passing  through  the  hiatus  oesopha- 
geus, the  hiatus  aorticus,  and  the  foramen  venae  cavae.  What  is 
the  weak  spot  of  the  diaphragm?    Where  is  Larrey's  space! 

Abdominal  Aorta  and  Inferior  Vena  Cava.     (Vide  Spalteholz,  Figs. 
463.  499.) 
Clean  these  two  vessels,  avoiding  injury  to  the  truncus  sym- 
pathicus.    The  branches  of  the  aorta  will  not  be  given  in  detail 
where  they  have  already  been  met  with  in  earlier  dissections. 
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Abdominal  Aorta  (Aorta  abdominalis) .     (Fig.  271.) 

(a)  Parietal  branches  {rami  parietales), 

(cm)  Interior  phrenic  artery  (A,  phrenica  inferior). 

(aaa)   Superior  suprarenal  branches  (rami  suprarenales 
superiores), 

(ab)  Lumbar  aileries   (Aa,  lumbales).     These  run  behind  the 

truncus  sympathicus. 

(aba)  Dorsal  branch  (ramus  dorsalis). 

(abb)  Spinal  branch  (ramus  spinalis). 

(ac)  Middle  sacral  artery  (A,  sacralis  media). 

(aca)  Lowest  lumbar  artery  (A,  lumbalis  ima). 

(acb)  Coccygeal  skein  (glomus  coccygeum), 

(b)  Visceral  branches  (rami  viscerates). 

(ba)  Coeliac  artery  (A.  coeliaca). 

(baa)  Left  gastric  artery  (A.  gastrica  sinistra). 

(bab)  Hepatic  artery  (A.  kepatica). 

(bac)  Splenic  artery  (A.  lienalis). 

(bb)  Superior  mesenteric  artery  (A.  mesenteriea  superior). 

(be)  Inferior  mesenteric  artery  (A.  mesenterica  inferior). 

(bd)  Middle  suprarenal  artery  (A.  suprarenalis  media)   (0.  T. 

middle  capsular  artery). 
.  (be)  Renal  artery  (A.  renalis). 

(bea)  Inferior  suprarenal  artery  (A.  suprarenalis  infe- 
rior). 

(bf)  Internal  spennatic  artery  (A.  spermatica  interna). 

(1)  Testicular  artery  (A.  testicularis)  (in  the  male). 

(2)  Ovarian  artery  (A,  ovarica)  (in  the  female). 
Notice  the  levels  at  which  these  arteries  are  given  off  and  their  rela- 
tion to  the  vertebrae.    Do  you  find  any  evidences  of  the  segmental  origin 
of  the  aorta  f 

Inferior  Vena  Cava  ( Vena  cava  inferior). 

(a)  Parietal  roots  (radices  parietdles). 

{aa)  Inferior  phrenic  vein  (V.  phrenica  inferior), 
(ab)  Lumbar  veins  (Vv.  lumbales). 

(b)  Visceral  roots  (radices  viscerates). 

(ba)  Hepatic  veins  (Vv.  hepaticae), 

(bb)  Renal  veins  (Vv.  renales). 

(be)  Suprarenal  veins  (Vv.  suprarenales) . 

(bd)  Spennatic  vein  (V.  spermatica). 

(be)  Testicular  vein  (V.  testicularis). 

(bf)  Ovarian  vein  (V.  ovarica). 

(bg)  Pampiniform  plexus  (plexus  pampiniform  is). 

Note  the  division  of  the  abdominal  aorta  into  the 

Common  Iliac  Arteries  (Aa.  iliacae  communes). 

At  what  level  does  this  bifurcation  occur?  Note  the  general 
direction  of  the  artery  and  its  length.  What  is  the  relation  of 
each  common  iliac  artery  to  the  intestinum  tenue,  the  sympa- 
thetic nerves  connecting  the  plexus  aorticus  abdominalis,  and 
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the  plexus  lijT)ogastricus  and  the  ureter!  What  relation  does 
the  A.  haemorrhoidalis  superior  bear  to  the  artery  of  the  left 
side!  Note  that  the  common  iliac  artery  bifurcates  below  (vide 
Fig.  285)  into— 

(a)  Hypogastric  artery   (A.  hypogastrica)    (0.  T.  internal  iliac).     The 

branches  of  this  artery  will  be  studied  when  the  pelvis  is  dissected. 

(b)  External  iliac  artery  (A,  iliaca  externa), 

(ha)  Inferior  epigastric  artery   {A,  epigastrica  inferior)    (0.   T. 

deep  epigastric). 

(baa)  Pubic  branch  (ramus  puhicus), 

(1)   Obturator  branch  (ramus  obturatorius). 

(bab)  External  spermatic  artery  (A.  spermatica  externa) 

(0.  T.  cremasteric)  (in  the  male). 

(bac)  Artery  of  round  ligament  (A,  Lig,  teretis  uteri)  (in 

the  female). 
(bb)  Deep  circumflex  iliac  artery  (A.  circumfiexa  ilium  profunda). 

Common  Iliac  Veins  (Vv.  iliacae  communes). 

(a)  External  iliac  veins  (Vv,  iliaca  externa). 

(aa)  Inferior  epigastric  vein  (V.  epigastrica  inferior), 

(ab)  Deep  circumflex  iliac  vein  (F.  circumfiexa  ilium  profunda), 

(b)  Hypogastric  vein  (V,  hypogastrica)  (0,  T.  internal  iliac  vein). 

Dissect  out  at  this  stage  the — 
(ba)  Iliolumbar  vein  (F.  t7io/uw6aZis). 

The  middle  sacral  vein  (F.  sacralis  media)  will  be  found 
emptying  into  the  left  common  iliac  vein.  Other  branches  of 
the  hypogastric  vein  may  be  worked  out  later  when  the  pelvis 
is  dissected. 

Lymphatics. 

Dissect  out  the  different  lymph-glands;  also  the  lymph- 
trunks  {trunci  lumbales,  truncus  intestinalis) ,  which  empty  into 
the  dilated  beginning  of  the  ductus  thoracicus.  This  dilatation 
is  known  as  the  chyle-cistern  {cisterna  chyli)  (0.  T.  receptacu- 
lum  chyli).  (Vide  Fig.  249.)  Look  for  it  between  the  aorta 
abdominalis  and  the  crus  mediale  of  the  diaphragm  on  the  right 
side. 

Examine  the  following: 

Lymph-glands, 

(a)  Iliac  (lymphoglandulae  iliacae). 

(b)  Coeliac  (lymphoglandulae  coeliacae), 

(c)  Lumbar  (lymphoglandulae  lumbales). 

Lymph-plexuses, 

(a)  External  iliac  (plexus  [lymphaticus]  iliacus  extemus). 
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(6)  Coeliac  (plexus  [lyjnphaticus]  coeliacus), 

(c)  Lumbar  (plexus  [lymphaticus]  lumbalis). 

(d)  Aortic  (plexus  [lt/m2)haticus]  aoriicus), 

Azygos  and  Hemiazygos  Veins  (V.  azygos  and  V.  hemiazygos). 

Study  the  abdominal  tributaries  of  these  veins.  (Cf.  Spalte- 
holz,  Fig.  495.)  Examine  especially  the  ascending  lumbar  vein 
(F.  lumhalis  ascendens). 


NERVES   IN  THE   ABDOMEN. 

Abdominal  Part  of  Sympathetic  Trunk  (Truncus  sympathicus,  pars 
abdominalis).     (Vide  Toldt,  Fig.  1327.) 

Study  the  position  of  the  truncus  sympathicus  in  the  abdo- 
men. Determine  its  relation  to  the  lumbar  vessels  and  inferior 
vena  cava.  Examine  the  lumbar  ganglia  (ganglia  lumbalia). 
Whither  do  the  lateral  and  medial  branches  from  these  ganglia 
gof  Review  the  general  disposition  of  the  systema  nervorum 
sjnnpathicum.  What  are  the  rami  communicant es,  and  in  what 
relation  do  they  stand  to  the  spinal  nerves! 

Limibar  Plexus  (Plexus  lumbalis).     (Figs.  272  and  273.) 

Remove  by  blunt  dissection  the  M.  psoas  major  and  expose 
the  lumbar  plexus,  preserving  carefully  the  nerves  derived  from 
it.    (Cf.  Toldt,  Fig.  1327.)    Study— 

(a)  Muscular  branches  (rami  musculares) . 

(b)  Iliohypogastric  nerve  (N,  iliohypogastricus). 

(ba)  Muscular  rami  (rami  musculares). 

(bb)  Lateral  cutaneous  ramus  (R,  cutaneus  lateralis), 
(be)  Anterior  cutaneous  ramus  (R,  cutaneus  anterior), 

(c)  Ilio-ingruinal  nerve  (N.  ilio-inguinalis) , 

(ca)  Muscular  branches  (rami  miLsculares) , 

(cb)  Anterior  scrotal  nerves  (Nn,  scrotales  anteriores), 
or  Anterior  labial  nerves  (Nn,  labiales  anteriores), 

(d)  Genitofemoral  nerve  (N,  genitofemoralis)  (0.  T.  genitocrural). 

(da)  Lumbo-inguinal  nerve   (N,  lumbo-inguinalis)    (0,  T.  crural 

branch). 

(db)  External  spermatic  nerve  (N,  spermaticus  extemus)   (0.  T. 

genital  branch). 

(e)  Lateral  cutaneous  nerve  of  thigh  (N,  cutaneus  femoris  lateralis)  (0. 

T.  external  cutaneous). 

(f)  Obturator  nerve  (N.  obturatorius). 

(fa)  Anterior  branch  (ramus  anterior), 

(fb)  Posterior  branch  (ramus  posterior). 
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(jr)  Femoral  nerve  (M  femoralti). 

(ga)  Anterior  cutaneous  branches  (rami  culanei  aHleriore$). 

(gb)  Muscular  branches  (rami  mtucuIarM). 
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(gc)  Saphenous  nerve  {N.  saphenus). 

Its  branches  are  studied  in  the  dissection  of  the  lower 
extremity. 

What  is  the  lumbosacral  trunk  (truncus  lumbosacralis)  (O. 
T.  lumbosacral  cord),  and  what  nerves  unite  to  form  itf  What 
rami  anteriores  of  spinal  nerves  unite  to  form  the  lumbar 
plexus  f  ^ 

FASCIA   AND   MUSCLES. 

Cut  through  the  aorta  and  vena  cava  inferior  at  the  level  of 
the  bifurcation  of  the  aorta.  Separate  the  pelvis  from  the  rest 
of  the  trunk  at  the  level  of  the  disk  between  the  third  and  fourth 
lumbar  vertebrae. 

Iliac  Fascia  (Fascia  iliaca).    (Vide  Spalteholz,  Fig.  370.) 

Note  the  relation  of  this  fascia  to  the  M.  iliopsoas,  the  lumbar 
vertebrae,  the  crista  iliaca,  and  medially  to  the  pelvic  fascia 
{fascia  pelvis).  Show  that  these  two  fasciae  are  continuous. 
Determine  the  line  of  attachment  of  the  fascia  to  Poupart's  liga- 
ment {ligamentum  inguinale  [Pouparti^)  and  trace  it  down- 
ward to  the  eminentia  iliopectinea.  What  are  the  fascia  iliopec- 
tinea,  lacuna  musculorum  and  lacuna  vasorum?  (Vide  Fig.  58.) 
What  is  the  relation  of  this  fascia  to  the  femoral  vessels! 
Locate  at  this  stage  of  your  dissection  the  annulus  femoralis, 
and,  if  possible,  its  septum  {septum  femorale  [Cloqueti] ).  From 
what  fascia  is  this  septum  derived?  Dissect  out  the  lymph-nodes 
of  Rosenmiiller.  Determine  their  exact  position  and  communi- 
cations. Dissect  out  the  fascia  covering  the  M.  quadratus  lum- 
borum,  noting  its  exact  attachments  and  general  disposition. 

Muscles  at  the  Back  of  the  Abdomen. 

Clean  the  following  muscles,  noting  the  exact  form,  position, 
origin,  insertion,  action,  and  innervation  of  each.  Avoid  the 
sympathetic  cord  found  medial  from  the  iliopsoas  muscle,  also 
the  nerves  of  the  lumbar  plexus,  which  may  be  readily  seen,  and 
take  care  not  to  destroy  the  iliac  fascia  as  it  passes  into  the 
fascia  pelvis. 

(a)  Quadrate  muscle  of  the  loins  {M.  quadratus  lumhorum), 

(b)  Iliopsoas  muscle  (M.  iliopsoas). 

{ba)  Greater  psoas  (M.  psoas  major), 
(bb)  Lesser  psoas  {M.  psoas  minor), 
(be)  Iliac  {M.  iliacus). 


^  For  a  statistical  study  of  the  variations  which  occur  in  this  region,  see  the 
paper  by  Bardeen  and  Elting,  Anatomischer  Anzeiger,  1901,  vol.  xix.  p.  124. 
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DISSECTION    OF    THE    MALE    PELVIS. 

Before  beginning  the  dissection  of  the  pelvic  viscera,  review 
the  anatomy  of  the  bones  entering  into  the  formation  of  the 
pelvis.  Compare  the  male  and  female  pelves,  noting  the  differ- 
ences in  the  diameters,  angles  of  inclination,  size  and  general 
structure  of  the  bones.  Before  disturbing  any  relations  examine 
the  position  of  each  viscus.  Compare  the  positions  found  in 
the  adult  with  those  in  the  child.  Note  the  peritoneal  relations 
of  each  viscus  and  study  the  peritoneal  folds. 

Peritoneal  Folds.     (Vide  Spalteholz,  Fig.  667.) 

(a)  Transverse  vesical  fold  (plica  vesicalis  transversa). 

This  fold  disappears  when  the  bladder  is  distended. 
(6)  Pubovesical  fold  {plica  pubovesicalis). 

(c)  Rectovesical  fold  (plica  rcctovesicalis) . 

The  rectovesical  folds  are  raised  by  the  obliterated  umbilical 
arteries.  They  form  the  lateral  boundaries  of  a  deep  excavation 
between  the  bladder  and  the  rectum  (excavatio  rectovesicalis) ,  In 
the  folds  will  be  found  the  rectovesical  muscles  (Mm,  rectovesi- 
cales),  which  are  composed  of  smooth  muscle-fibres  derived  from 
the  walls  of  the  neighboring  viscera. 

(d)  Mesorectum.    A  fold  of  peritoneum  connecting  the  first  part  of  the 

rectum  to  the  posterior  wall  of  the  pelvis. 

Hypogastric  Plexus  (Plexus  hypogastricus).  (Vide  Toldt,  Figs.  1331 
and  I333-) 
This  sympathetic  plexus  rests  upon  the  body  of  the  fifth 
lumbar  vertebra  between  the  common  iliac  arteries.  Establish 
its  relation  to  the  plexus  aorticus  and  the  ganglia  lumbalia.  In- 
feriorly  it  divides  into  two  parts,  which  accompany  the  hypo- 
gastric arteries  into  the  x>elvis.  Dissect  out  the  plexus,  trace  it 
downward  into  the  pelvis,  and  dissect  out  the  following  plexuses 
and  nerves  derived  from  it : 

(a)  Middle  hemorrhoidal  plexus  (plexus  haemorrhoidalis  meditis). 

(b)  Prostatic  plexus  (plexus  prostaticus) , 

(c)  Deferential  plexus  (plexus  d^ferentialis), 

(d)  Vesical  plexus  (plexus  vesicalis). 

(da)  Superior  vesical  nenes  (A^n.  vesicales  superiores). 

(db)  Inferior  vesical  nerves  (A^w.  vesicales  inferiores). 

(e)  Cavernous  plexus  of  penis  (plexus  cavcrnosus  penis). 

(ca)  Greater    cavernous    ner\'e    of    penis    (N.    cavernosus    penis 

major), 
(eb)  Ijesser    cavernous    nerves    of    penis    (Nn.    cavernosi    penis 

minores). 
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Pelvic  Fascia  (Fascia  pelvis).     (Vide  Spalteholz,  Fig.  677.) 

The  lower  aperture  of  the  pelvis  is  closed  by  the  pelvic  dia- 
phragm, which  consists  mainly  of  the  M.  levator  ani  with  a  layer 
of  fascia  above  it  and  another  beneath  it. 

The  inferior  fascia  of  the  pelvic  diaphragm  (fascia  dia- 
pkragmafis  pelvis  inferior)  has  already  been  studied  in  the  dis- 
section of  the  ischiorectal  fossa,  and  its  relation  to  the  obturator 
fascia  (fascia  ohturatoria)  and  the  arcus  tendineus  M.  levatoris 


Fig.  274. 


To  sbow  the  llnea  i 


ani  (0.  T.  white  line  of  the  pelvis  *)  established.  The  white  line 
of  the  pelvis  may  be  exposed  from  the  external  side  by  removing 
the  acetabular  part  of  the  os  coxae  by  saw-cuts  (Figs.  274,  275). 


'  Tlie  German   analotnists  have  misapplied  the  term  "  white  line  of  tbe 
pelvic  faseia"  to  the  arcus  tendineus  fasciae  pelvis. 
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To  expose  the  superior  fascia  of  the  pelvic  diaphragm  {fascia 
diapkragmatis  pelvis  superior),  remove  the  peritonemn  from 
the  sides  of  the  pelvic  wall  and  bladder  by  blunt  dissection. 
Scrape  away  carefully  the  extraperitoneal  fatty  tissue  with  the 
handle  of  the  scalpel.  The  bladder  must  be  forcibly  separated 
from  the  pubic  bones  and  the  intervening  fatty  tissue  removed, 
to  secure  adequate  exposure  of  the  fascia  anteriorly. 

After  the  fascia  has  been  exposed  establish  its  continuity 


To  ihoiT  the  cut  lUrfaceB  of  the  oa 

■urtece  of  tbc  pelvic  bwU. 

with  the  fascia  transversalis  and  the  fascia  iliaca  at  the  terminal 
line  {tinea  termin(Uis).  Trace  It  downward  and  demonstrate 
that  it  covers  the  ilium  and  the  upper  part  of  the  fascia  obtura- 
toria.  It  then  becomes  thickened  and  passes  downward  and 
medialward  upon  the  upper  surface  of  the  pelvic  diaphragm  as 
far  as  the  tendinous  arch  of  the  pelvic  fascia  {arcus  tendineus 
fasciae  pelvis) ;  the  tendinous  arch  passes  in  a  curve,  convexity 
directed  downward  and  lateralward,  from  the  symphysis  ossium 
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pubis  to  the  spina  ischiadlca.  Demonstrate  that  inedialward 
from  tlie  arcus  tendineus  fasciae  pelvis  the  greater  part  of  the 
fascia  is  reflected  upon  the  viscera  (urinary  bladder  and  rectum) 
and  venous  plexuses  about  them  as  the  endopelvic  fascia 
(fascia  endopelvina),  and  that  other  strands  of  fascia  follow  the 
medial  surface  of  the  levator  as  far  as  the  prostate,  where  they 
fuse  with  the  capsule  of  the  latter  organ,  sometimes  called  the 
fascia  prostatae.  English  writers  describe  the  fascia  endopel- 
vina as  consisting  of  three  layers, — (1)  vesical,  (2)  rectovesical, 
and  (3)  rectal. 


Demonstrate  that  the  fascia  descends  deeper  between  the  an- 
terior ends  of  the  two  arcus  tendinei  fasciae  pelvis  and  forms  a 
small  fossa.  (C'f.  Fig.  279.)  Isolate  the  prominent  bands  bound- 
ing this  fossa  laterally,  the  lateral  puboprostatic  ligaments 
(Ligg.  puhoprosiaUca  lateralia)  (0.  T.  lateral  true  ligaments  of 
the  bladder) ;  in  the  female  they  are  the  Li^g.  puhovesicalia  lat- 
eralia (O.  T.  vesical  layer  of  fascia  endopelvina).    Dissect  in  the 
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This  ampulla  is  the  ovoid  enlargement  in  the  lower  part  of 
the  rectum,  and  serves  as  a  reservoir  for  faeces.  It  is  sometimes 
spoken  of  as  the  **  faecal  bladder/'  Note  the  curves  in  the 
frontal  direction,  produced  by  lateral  furrows,  which  correspond 
to  the  transverse  folds  of  the  rectum  (plicae  transversales  recti). 
What  is  the  rectococcygeal  muscle  {M.  rectococcygeus)!  The 
rectum  will  be  opened  and  its  interior  studied  later. 

Urinary  Bladder  (Vesica  urinaria).    (Vide  Figs.  279,  281,  and  Spalte- 
holz,  Figs.  641^  642.) 

Examine  the  position  and  form  (Fig.  280)  of  the  bladder.  To 
complete  this  study  make  use  of  models  and  cross-sections.  How 
do  the  position  and  form  of  the  bladder  differ  in  the  two  sexes? 
How  does  the  adult  bladder  differ  in  position  and  form  from  that 
of  the  child!  From  what  does  the  bladder  develop  embryologi- 
callyf  (Cf.  Kollmann,  Lehrbuch  der  Entwickelungsgeschichte 
des  Menschen,  p.  348.)    Study  the  following  features: 

(a)  Apex  of  bladder  {apex  vesicae),  * 

(6)  Body  of  bladder  (corpus  vesicae). 

(c)  Fundus  of  bladder  (fundus  vesicae), 

(d)  Neck  of  bladder  (collum  vesicae). 

What  is  the  urachus  T 

Pelvic  Part  of  Ureter  (Pars  pelvina  ureteris).    (Vide  Spalteholz,  Figs. 
640,  641). 

Isolate  the  ureter  as  it  enters  the  pelvis  at  the  bifurcation  of 
the  common  iliac  artery  and  trace  it  downward  to  the  bladder. 
Determine  its  relation  to  the  plica  rectovesicalis.  What  are  the 
relative  positions  of  the  obliterated  hypogastric  artery  and  the 
ureter  in  this  plica  ?  As  the  ureter  is  traced  forward,  determine 
its  relations  to  the  ductus  deferens  and  the  vesicula  seminalis. 
At  what  angle  does  it  pierce  the  bladder  wall  T 

Prostate  (Prostata).    (Vide  Figs.  227,  279,  and  Spalteholz,  Figs.  640, 
643*  653,  655,  656,  677.) 

Note  the  general  size,  shape,  and  position  of  this  organ. 
Determine  its  relations  to  the  neighboring  structures.  Review 
the  anatomy  of  the  capsule  of  the  prostate.  Avoiding  injury  to 
the  venous  plexus  surrounding  the  organ,  study  the  following: 

Lohes, 

(a)  Rigrht  lobe  (lobus  dexter), 
(h)  Left  lobe  (lohus  sinister). 
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(c)  Middle  lobe  {lobua  medim). 

The  Utter  lobe  is  not  always  present.    To  bring  it  into  view,  if 
preseat,  separate  the  seminal  vesicles  and  the  vasa  defcrentia 


from  tbe  base  of  the  bladder  and  tbrow  them  backward.  Many 
authorities  maintain  that  this  lobe  is  to  be  found  only  in  patho- 
logical cases. 


M.  traiKTemu  peiinel  Buperflclalls 
The  posllion  of  the  aemlnal  Teste 
of  Ihe  bluddcr  and  lo  the  prosWte, 
fascia  prostatae  hag  been  rcnioT«l  o 
■emlDal  vesicle,  ban  been  loogencd 
WleIi,19O0,  2Aufl.,  p.  516,  Fig.  895.) 


M.  bulbouarerDaaus 


Band  ampullae  ( 
rhe  M.  levator  a 
the  right  side:  i 


uctiu  defereotes  In  Telation  to  the  tondiu 
been  cut  aercm  in  a  frontal  plane.  Tbe 
left  side  its  upper  part,  paiaing  on  lo  the 
from  behind.    (After  TVldC,  Anat.  AtUa, 


Surfaces. 

(a)  Anterior  surface  (faa 
(6)  Posterior  surface  (fac 


I  anterior). 


ABDOMEN   ANU  PELVIS  527 

Examine  further — 

(a)  Base  of  prostate  (basis  prostalae). 

(b)  Apex  of  proBlate  iapex  pToitalae). 

(c)  Isthmus  of  prustate  iiethmus  proslatae). 

Seminal  Vesicles  (Vesiculae  seminales).  (Vide  Figs.  281,  382,  and 
Spalteholz,  Figs.  599,  640,  653,  654.) 
Note  the  general  shape  of  the  seminal  vesicles ;  also  the  (gen- 
eral direction  of  their  long  axes.  Determine  their  relations  to 
the  prostate,  the  fundus  and  neck  of  the  bladder,  the  ampulla 
of  the  deferential  duct,  and  tlie  ureter.  Examine  the  body  of  the 
seminal  vesicle  {corpus  vesiculae  seminalis)  and  its  excretory 
duet  (ductus  excretorius).  With  what  structure  does  the  ductus 
excretorius  join  below  I 

Fig.  282. 


Corpui  italt^tilu-  v 


Ductua  ezcretorliw  1  •m 


lulln  ductoi  deterentli 


t,  AUu,  WIen,  1900.  2  AaB. 


Deferent   Duct    (Ductus   deferens)    (O.   T.   Vas   deferens).      (Vide 
Spalteholz,  Figs.  599,  633,  640,  653,  654,  656.) 
Trace  the  ductus  deferens  from  the  annulus  inguinalis  ab- 
dominalis  downward  into  tlie  pelvis.    Determine  again  its  rela- 
tion to  the  A.  et  V.  epigastrica,  the  A.  et  V.  iliaca  externa,  and  the 
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vessels  and  nerves  of  the  lateral  pelvic  wall.  Note  the  spindle- 
shaped  dilatation  or  ampulla  {ampulla  ductus  deferentis)  behind 
the  bladder.  Observe  the  diverticula  (diverticula  ampullae). 
With  what  structure  does  the  ampulla  communieatel  "What  duct 
is  formed  by  this  communication  T  Open  the  ampulla  and  dissect 
its  wall.    Study — 

(o)  Adventitious  coat  (tunica  adventilia) . 

(b)  Muscular  coat  (tunica  muscularis). 

(ba)  External,  middle,  internal  layer  (stratum  externum,  medium, 
internum). 

(c)  Mucous  coat  (tunica  mucoaa). 


ARTERIES    OF    PELVIS. 

Carefully  clean  each  vessel  and  its  branches.     Study  its 
course  and  relations.    Before  beginning  the  dissection,  remove 


Ram,  [iitmpelv 

(WaldejF.T) 
FoMerlor  bnncb     4^ 


Ram.  prepablcoa 
AnteiioT  branch 


.,  Paris,  ItOl,  2  ed..  I.  It.  p.  »a, 


the  cotton  from  the  rectum,  and  if  the  bladder  is  still  distended 
allow  the  air  to  escape.  Preserve  the  sympathetic  twigs  follow- 
ing each  artery. 


ABDOMEN   AND   PELVIS  529 

Hjrpogastric  Artery  (A.  hypogastrica)  (O.  T.  Internal  Iliac  Artery). 
(Vide  Fig.  285,  and  Spalteholz,  Figs.  470,  471.) 

Bead  an  account  of  the  foetal  circulation  before  dissecting 
out  this  artery.  Note  the  differences  between  the  adult  and  the 
foetus. 

Parietal  Branches  (Rami  parietalea), 
(a)  Iliolumbar  artery  (A,  iliolumbalis) . 

(aa)  Lumbar  branch  (ramus  lumbalis), 

(ah)  Spinal  branch  (ramus  spinalis). 

(ac)  Iliac  branch  (ramus  iliiicus), 
(h)  Lateral  sacral  artery  (A,  sacralis  lateralis), 

(ba)  Spinal  branches  (rami  spinales), 

(c)  Obturator  artery  (A.  obturatoria) .     (Figs.  283-285.) 

(ca)  Pubic  branch  (ramus  pubicus). 

(cb)  Anterior  branch  (ramus  anterior). 

(cc)  Posterior  branch  (ramus  posterior). 

(cd)  Artery  of  the  acetabulum  (^1.  cuietabuli), 

(d)  Superior  gluteal  artery  (A.  glutaea  superior). 

(da)  Superior  branch  (ramus  superior). 

(db)  Inferior  branch  (ramus  inferior). 

(e)  Inferior  gluteal  artery  (A.  glutaea  inferior). 

(ea)  Companion  artery  of  sciatic  nerve  (A.  comitans  N.  ischia- 
did). 

Visceral  Branches  (Rami  viscerales). 
(a)  Umbilical  artery  (^1.  umhilicalis). 

(aa)  Superior  vesical  arteries  (Aa.  vesicales  superiores). 
[Ligamentum  umbilicale  laterale]. 
(6)  Inferior  vesical  artery  (A.  vesicalis  inferior). 

(c)  Deferential  artery  (A.  deferentialis). 

(d)  Uterine  artery  (A.  uterina)  (in  the  female). 

(da)  Vaginal  artery  (^1.  vaginalis). 

(db)  Ovarian  branch  (ramus  ovarii). 

(dc)  Tubal  branch  (ramus  tubaritis). 

(e)  Middle  hemorrhoidal  artery  (^1.  haemorrhoidalis  media). 

(f)  Internal  pudendal  artery  (A.  pudenda  interna). 

The  branches  of  this  artery  have  already  been  met 
with  in  earlier  dissections,  but  are  repeated  here  for 
review. 

(fa)  Inferior   hemorrhoidal   artery    (A.    haemorrhoidalis   infe- 

rior). 

(fb)  Artery  of  perineum  (A.  perinei). 

(fba)  Posterior   scrotal    arteries    (Aa.    scrotales   posts- 

riores)  (in  the  male). 

(fbb)  Posterior  labial  arteries  (Aa.  labiales  posteriores) 

(in  the  female). 

(fc)  Artery  of  penis  (A.  penis)  (in  the  male). 

(fca)  Urethral  artery  (A.  urethralis). 

(fcb)  Artery  of  the  bulb  of  urethra  (A.  bulbi  urethras), 
(fee)  Deep  artery  of  penis  (A.  profunda  penis). 

34 
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(fed)  Dorsal  artery  of  penis  (A.  dorsalia  penis). 
ifd)  Artery  of  clitoris  (A.  cUtoridts)  (in  tlie  (emale). 

(fda)  Artery  of  vestibular  bulb  of  vagina  (A.  bulbi  i 
tibuli  [vaginae]). 


Tbe  A.  pudeodk  iDtero*.    (Fnm 


ham..  Paris,  imi,  2  ed.,  t.  II.  p.  Bi 


ifdb)  Urethral  artery  (A.  urethralia). 

(fdc)  Deep  artery  of  clitoris  (A.  cUloridis). 

(fdd)  Dorsal  artery  of  clitoris  {A.  dontUis  cUtoridia). 
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Superior  Hemorrhoidal  Artery  (A.  baemorrhoidalis  superior).    (Vide 
Fig.  386,  and  Spalteholz,  Fig.  470.) 
Trace  this  artery  down  into  the  mesoreetum.    What  course 
does  it  pursue  below,  and  how  does  it  end  in  the  rectal  wall? 


haemonhcdiUto 


A,  hav iDOiTboldKUB  InferiOT 


Middle  Sacral  Artery  (A.  sacralis  media), 
(a)  Lowest  lumbar  artery  {A.  lumbalis  inta 
(6)  Coccygeal  skein  (glomus  coccygeum). 
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VEINS   OF    THE   PELVIS. 

Study  the  following: 

Hypogastric  Vein  (V.  hypogastrica).     (Vide  Spalteholz,  Figs.  500, 
501.) 

Many  of  the  veins  which  are  radicles  of  the  vena  hypogas- 
trica have  been  met  with  in  early  dissections.  They  may  be 
reviewed  to  advantage : 

(a)  Internal  pudendal  vein  (F.  pudenda  interna). 

(aa)  Deep  veins  of  penis  (Vv,  profundae  penis), 

(ab)  Urethral  veins  (Vv.  urethralea). 

(ac)  Veins  of  bulb  of  urethra  (Vv,  hulhi  urethrae). 

(ad)  Posterior  scrotal  veins  (Vv.  acrotalea  poateriorea) . 
In  the  female: 

(ae)  Inferior  hemorrhoidal  veins  (Vv.  haemorrhoidalea  inferiores). 

(af)  Deep  veins  of  clitoris  (Vv.  profundae  clitoridia), 

(ag)  Veins  of  bulb  of  vestibule  of  vagina   (Vv,   hulbi  veatibuli 

[vagin4ie]). 
(ah)  Posterior  labial  veins  (Vv,  labialea  poateriorea) . 

(b)  Internal    hemorrhoidal    plexus    (plexus    haemorrhoidalis    intemus)f 

which  will  be  seen  in  the  dissection  of  the  rectal  wall.  The  veins 
pierce  the  rectal  wall  and  form  tlie  external  hemorrhoidal  plexus 
(plexus  haemorrhoidalis  extemus).  What  veins  arise  from  this 
latter  plexus,  and  into  what  larger  veins  do  they  empty? 

(c)  Vesical  plexus  (plexus  veaicalis).     (Vide  Spalteholz,  Figs.  500,  503, 

677.) 

Determine  the  relation  of  this  plexus  to  the  bladder  and  to  the 
prostate.    By  what  veins  is  it  drained  f 

(d)  Pudendal  plexus  (plexus  pudendalis). 

What  is  the  relation  of  the  dorsal  vein  of  the  penis  to  this 
plexus  f    What  course  must  this  vein  pursue  to  reach  itt 

(e)  Uterovaginal  plexus  (plexiM  uterovaginalis). 

Middle  Sacral  Vein  (V.  sacralis  media). 

Determine  its  relation  to  the  Vv.  sacrales  laterales.  What  is 
the  anterior  sacral  plexus  {plexus  sacralis  anterior)  ? 


MUSCLES  AND  NERVES  OF  THE  PELVIS. 

Muscles  of  the  Pelvic  Diaphragm.     (Vide  Fig.  287,  and  Spalteholz, 
Figs.  670,  671.) 

Clean  away  all  that  remains  of  the  fascia  diaphragmatis 
pelvis  superior  and  study  the  muscles  of  the  pelvic  diaphragm. 
In  cleaning  the  coccygeus  nmscles  avoid  injury  to  the  fifth  sacral 
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and  coccygeal  nerves.  Supplement  the  dissection  by  use  of 
models  and  moist  preparations.  Compare  the  arrangement  of 
the  muscles  in  the  two  sexes.  Study  comparative  preparations 
of  the  dog  pelvis  from  the  museum,  and  note  how  homologous 
muscles  are  related  to  the  tail. 

(a)  Levator  aoi  muscle  ("elevator  muscle  of  the  anus")  (M.  levator  ani). 
{aa)  Piiboctjccygeus  muscle  (3f.  pubococcygeua) . 
(ab)  Uiococcygeus  muscle  (M.  iliococct/geus). 
(6)  Coccygeus  muscle  (M.  coccygeus). 

Are  tbe  anterior  and  posterior  saerococcygeus  muscles  present  in  your 
subject  t 

Fig.  287. 


'  AponenroolK  "f  the 


Pelvic  Spinal  Nerves.    (Vide  Toldt,  Fig.  1495.) 

Determine  the  number  of  nerves  entering  into  the  formation 
of  eacli  of  the  following  plexuses.  Are  the  plexuses  formed  by 
the  anterior  or  posterior  primary  divisions  of  spinal  nerves  t 
Trace  each  nerve  as  far  as  possible,  noting  course  and  distribu- 
tion. Make  a  drawing  of  the  plexuses  and  determine  the  gen- 
eral plan  of  their  formation 


(a)  Sacral  plesiis  (pi  a 

(aa)  Supen      gl  t  al 
{ab)  Infer      gl  teal  n 


al    ). 

no  {N.  glutaeus  superior). 
n     (N.  glulaeus  inferior). 
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(flc)  Posterior  cutaneous  nerve  of  thigh  (N,  cutaneus  femoris  pos- 
terior), 
(aca)  Inferior    ner\'es    of    buttocks    (Nn,    clunium    infe- 

riores). 
(ach)  Perineal  branches   (rami  perineales), 
(ad)  Sciatic  nerve  (N,  ischiadicus) , 

(ada)  Muscular  branches  (rami  musculares). 

(adb)  Common  peroneal  nerve  (N,  peronaeus  communis). 

(adba)  Muscular  branches  (rami  musculares), 
(h)  Pudendal  plexus  (plexus  pudendus), 

(ha)  Middle  hemorrhoidal  nerves  (Nn,  haemorrhoidales  medii), 
(hb)  Inferior  vesical  ner\^e8  (Nn,  vesicales  inferiores), 
(he)  Vaginal  nen^es  (Nn,  vaginales)  (in  the  female). 
(hd)  Pudendal  nerve  (N,  pudendus), 

(hda)  Inferior  hemorrhoidal  nerves  (Nn.  haemorrhoidales 

inferiores), 
(hdh)  Nerve  of  perineum  (N.  perinei), 
(hdc)  Posterior  scrotal  or  labial  nerves  (Nn,  scrotales  vel 

lahiales  posteriores) , 
(hdd)  Dorsal  nerve  of  penis  or  of  clitoris   (N,  dorsalis 
penis  vel  ^litoridis), 
(he)  Coccygeal  ner\'e  (N,  coccygeus), 

(hea)  Anococcygeal  nerves  (Nn,  anococcygei). 

Sacral  Part  of  Sympathetic  (Systema  sympathicum,  pars  pelvina). 
(Vide  Toldt,  Fig.  1327.) 

Determine  the  number  of  sacral  ganglia  {ganglia  sacralia) 
and  their  relation  to  the  sacral  foramina.  What  is  the  relation 
of  the  sacral  division  of  the  sympathetic  trunk  to  the  lumbar 
division!  What  is  the  unpaired  ganglion  (ganglion  impar)1 
Determine  the  distribution  of  fibres  given  off  from  this  part  of 
the  sacral  trunk. 

Removal  of  the  Pelvic  Viscera. 

Divide  the  vessels  and  nerves  which  are  connected  with  the 
viscera,  also  the  M.  levator  ani  and  the  puboprostatic  ligaments. 
Free  the  membranous  portion  of  the  urethra  from  the  pubic 
arch,  avoiding  any  injury  to  the  urethral  walls.  Dissect  the 
urethra  away  from  the  coccyx  and  remove  the  viscera. 

Pelvic  Muscles. 

Study  now  the  form,  position,  origin,  insertion,  action,  and 
innervation  of  the  following  muscles.  (Vide  Spalteholz,  Fig. 
373.^) 

(a)  Internal  obturator  muscle  (M,  obturator  intemus), 

(b)  Piriform  muscle  (M,  piriformis). 
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PELVIC   VISCERA. 
Rectum  (Intestiniun  rectum). 

Dissect  the  rectum  away  from  the  hladder  and  the  prostate. 
Open  the  rectum  along  its  anterior  wall,  pin  it  down  upon  a 
cork  dissecting-tray,  and  study  its  coats.    (Cf.  Fig.  288.) 

(fl)  Mucous  Diembraae  (tunica  mucosa).     (Vide  Spalteholz,  Fig.  576.) 

(aa)  Transverse  reclal  folds  (plicae  Iransveraales  recti)    (0.   T. 

valves  of  Houston). 

How  mBn;  do  you  fiudf  Where  Ie  each  situatedf  What 
is  the  relation  of  the  folds  to  the  tela  submucosa  and  the 
muscular  wall  of  the  reetumt 

(ab)  Lymphatic  nodules  (noduli  lymphalici). 

Fig.  288. 
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Li  the  anal  part  of  the  rectum  (pars  analia  recti)  study — 

(ac)  Rectal    columns    of    Morgagni     (columnae    rectalee     [Mor- 

gagnii]). 
(«d)  Rectal  sinuses  (sinus  rectales). 
(ae)  Hemorrhoidal  ring  (attnulus  kaemorrkoidalia) . 

(b)  Submucous  tela  (Ma  submucosa). 

(c)  Muscular  coat  (tunica  muscularis). 

(ca)  Longitudinal  layer  (stratum  longitudinale). 

(caa)  Reelocnceygeus  muscle  (3f.  reclococcygeus). 

(cb)  Circular  layer  (stratum  circulare). 

Note  that  the  fibres  of  the  circular  layer  are  in- 
creased in  number  in   the  base  of  each  of  the 
transverse  reclal  plicae. 
(cba)  Internal  sphincter  muscle  of  anus  {M,  sphincter  ani 
internus). 
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Compare  the  general  structure  of  the  rectum  with  that  of  the 
colon,  noting  any  differences. 

Urinary  Bladder   (Vesica  urinaria).     (Vide  Spalteholz,  Figs.  640- 
642.) 

Distend  the  bladder  with  air  by  a  bicycle-pump  before  the 
dissection  of  its  wall  is  made.    Study  the  layers. 

(a)  Serous  tunic  (tunica  serosa), 

(aa)  Transverse  vesical  fold  (plica  vesicalis  transversa),  when  the 
bladder  is  empty. 

(b)  Muscular  coat  (tunica  muscularis). 

(ha)  External  layer  (stratum  externum), 

(baa)  Pubovesical  muscle  (M,  pubovesicalis) . 
(hah)  Rectovesical  muscle  (M,  rectovesicalis), 
(bb)  Middle  layer  (stratum  medium), 

(bba)  Sphincter  muscle   of   bladder    (M,   sphincter   ure- 
thrae). 

What  is  the  relation  of  this  latter  to  the  pros- 
tatic muscle  (M,  prostaticus)  f 
(be)  Internal  layer  (stratum  internum), 

(c)  Submucous  tela  (tela  suhmucosa). 

The  mucous  membrane  of  the  bladder  may  be  seen  to  the  best 
advantage  if  the  bladder  is  opened  along  the  anterior  surface  from 
the  apex  to  the  neck.  The  incision  should  be  made  in  the  median 
line  and  the  urethra  opened  up  along  its  whole  length,  to  the 
external  urethral  orifice.     (See  Fig.  289.) 

(d)  Mucous  membrane  (tunica  mucosa). 

Note  that  when  the  bladder  is  empty  or  only  partially 
distended  the  mucous  membrane  is  thrown  into  folds. 
Study  the  following: 

(da)  Vesical  lymph-nodules  (noduli  lymphatici  vesicales), 

(db)  Liieutaud's  trigone  of  the  bladder  (trigonum  vesicae  [Lieu- 

taudi] ) , 
(dba)  Vesical  uvula  (uvula  vesicae), 
(dbh)  Ureteral  fold  (plica  ureterica), 
(dbc)  Orifice  of  ureter  (orificium  ureteris). 

Pass  a  probe  through  the  ureter  into  the  bladder 

and  note  the  angle  at  which  it  pierces  the  bladder 

wall.    Why  does  urine  not  pass  from  the  bladder 

back  through  the  ureter  T 

(dc)  Internal  orifice  of  urethra  (orificium  urethrae  internum), 

(dd)  Urethral  ring  (annulus  urethralis). 

Raise  carefully  the  mucous  membrane  covering  the  trigone 
and  note  the  muscular  tissue  in  the  folds  which  bound  it. 

The  penis  should  now  be  pinned  down  upon  a  block  or  a  dis- 
secting-trav  and  the  mucous  membrane  of  the  different  divisions 
of  the  urethra  examined. 
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Male  Urethra  (Urethra  virilis). 

Review  at  this  stage  of  your  dissection  the  general  direction 
of  the  urethral  canal,  also  the  variations  in  the  diameter  of  its 
lumen  in  different  parts.    Study  the  following  (Fig.  289) : 

.  (a)  Prostatic  part  (pars  prostatica),    (Vide  Spalteholz,  Fig.  643.) 

(aa)  Urethral  crest  {crista  urethralis). 

(ab)  Seminal  hillock  (colliculus  seminalis). 

(ac)  Prostatic  utricle  (utriculus  prostatici^s) , 

Pass  a  probe  into  the  prostatic  utricle  and  determine  its 
length.  What  is  its  homologue  in  the  female?  It  is  of 
importance  surgically,  as  it  may  render  difficult  the  passing 
of  a  small  sound  or  bougie  and  may  harbor  infection. 

(ad)  Mouth  of  ejaculatory  ducts. 

Pass  a  bristle  into  the  duct  and  determine  its  general 
course  and  direction. 

(ae)  Prostatic  ducts  (ducttis  prostatici). 

Squeeze  the  prostate.  The  fluid  that  exudes  is  the  pros- 
tatic juice  {succus  prostaticus), 

(af)  Prostatic  muscle  (M,  prostaticus), 
(h)  Membranous  part  (pars  membranacea). 

Note  the  fixity  of  this  part,  also  the  narrowness  of  the  lumen.    It 
is  the  portion  most  frequently  ruptured.    Being  the  narrowest  part 
of  the  urethra,  it  is  also  the  most  frequently  involved  in  stricture, 
(c)  Cavernous  part  (pars  cavernosa), 

(ca)  Navicular  fossa  of  urethra  (fossa  navicularis  urethrae  [Mor- 

gagnii]), 

(cb)  Valve  of  navicular  fossa  (vahmla  fossae  navicularis), 

(cc)  External  urethral  orifice  (orificium  urethrae  externum), 

(cd)  Urethral   lacunae   of   Morgagni    (lacunae   urethrales    [Mor- 

gagnii] ) . 

(ce)  Urethral  glands  of  Littre  (glandulae  urethrales  [Littrei]). 

To  complete  this  study  the  student  should  examine  sections 
of  the  prostate  and  penis  under  the  dissecting  microscope. 

Wall  of  the  Seminal  Vesicle.     (Vide  Spalteholz,  Fig.  653.) 

Straighten  out  the  seminal  vesicles  and  study  the  following 
coats : 

(a)  Adventitious  coat  (tunica  adventitia). 

(b)  Muscular  coat  (tunica  muscularis) , 

(c)  Mucous  coat  (tunica  mucosa). 
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DISSECTION   OF   THE   FEMALE   PELVIS. 

Before  beginning  this  dissection  review  the  anatoray  of  the 
bony  pelvis.  Compare  the  male  and  female  pelvis,  noting  differ- 
ences as  regards  pelvic  diameters  and  the  size  and  general 
structure  of  the  bones.  What  is  the  meaning  of  the  terms 
dolichopelvic,  mesatipelvic,  and  platypelvici  What  is  the  "  pel- 
vie  index"  and  how  is  it  estimated! 


tnfiuidlbutui 


Before  disturbing  any  relations  establish  exactly  the  position 
of  each  viscus.  What  is  the  relation  of  the  body  of  the  uterus 
to  the  bladder  and  to  the  rectum?  Is  the  body  of  the  uterus 
flexed  upon  the  neck  of  the  uterus!  Make  frequent  use  of 
models,  cross-sections,  and  moist  preparations  in  the  further 
study  of  these  parts. 
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Peritoneum  of  Female  Pelvis.    (Vide  Figs.  290,  292,  and  Spalteholz, 
Fig.  667.) 

Trace  the  reflections  of  the  peritoneum  in  the  female  pelvis. 
Establish  the  relations  of  the  peritoneum  to  each  viscus  and  the 
pelvic  wall,  noting — 

(a)  Vesico-uterine  excavation  {excavatio  vesico-uierina) , 

(h)  Recto-uterine  excavation  {excavatio  recto-uterina) , 

(c)  Recto-uterine  folds  of  Douglas  (plicae  recto-uterinae  [Douglasi]). 

(d)  Broad  ligament  of  uterus  (ligamentum  latum  uteri), 

(da)  Mesometrium  (meaometriutn) , 

(db)  Mesosalpinx  (mesosalpinx). 

(dc)  Mesovarium  (mesovarium). 

What  structures  are  contained  between  the  two  layers  of  the 
broad  ligaments  f 

(e)  Suspensory  ligament  of  ovary  (Lig,  suspensorium  ovarii). 

Feel  this  ligament.    Do  you  feel  any  vessels  in  itf    If  so,  what 
vessels  are  theyf 

Hypogastric    Plexus    (Plexus   hypogastricus).      (Vide    Toldt,    Fig. 

I333-) 
This  plexus  is  similar  to  the  one  in  the  male.    Befer  to  the 
pages  on  the  male  pelvis  for  directions  as  to  dissection.    The 
following  additional  plexuses  are  found  in  the  female : 

(a)  Uterovaginal  plexus  (plexus  uterovaginalis) , 

(b)  Cavernous  plexus  of  clitoris  (plexus  cavemosus  clitoridis). 

(ba)  Qreater  cavernous  nerve  of  clitoris  (N.  cavemosus  clitoridis 

major), 

(bb)  Lesser  cavernous  nerves  of  clitoris  (Nn,  cavemosi  clitoridis 

minores). 

Pelvic  Fascia  (Fascia  pelvis)  in  the  Female.    (Vide  Spalteholz,  Fig. 
667.) 

To  expose  the  pelvic  fascia  from  above,  remove  the  perito- 
neum by  blunt  dissection  from  the  viscera  and  the  pelvic  wall. 
This  should  be  done  on  one  side  only.  Avoid  injury  to  the  ves- 
sels and  nerves.  The  anterior  leaf  of  the  broad  ligament  may 
also  be  left.    Study  now  the  following  divisions  of  the  fascia : 

(a)  Superior  fascia  of  pelvic  diaphragm   (fascia  diaphragmatis  pelvis 

superior), 

(b)  Tendinous  arch  of  pelvic  fascia  (arcus  tendineus  fasciae  pelvis), 

(c)  Tendinous  arch  of  levator  ani  muscle  (arcus  tendineus  M,  levatoris 

ani), 

(d)  Endopelvic  fascia  (fascia  endopelvina). 
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Determine  the  relation  of  this  fascia  to  the  uterine  and  vaginal 
walls. 
(e)  Middle  pubovesical  ligament  (Lig,  pubovesicale  medium), 
(/■)  Lateral  pubovesical  ligaments  (Ligg.  pubovesicalia  lateralia), 
-   (g)  Inferior  fascia  of  pehic  diaphragm    (fascia  diaphragmatis  pelvis 
inferior). 

The  latter  fascia  has  already  been  studied  in  the  dissection  of  the 
fossa  ischiorectalis.  It  should  now  be  re\4ewed  and  its  relation  to 
the  fascia  obturatoria  and  the  arcus  tendineus  M.  Icvatoris  ani 
established. 


Pelvic  Vessels  and  Nerves. 

Dissect  out  the  arteries  and  veins  of  the  pelvis.  Consult  the 
pages  on  the  male  pelvis,  noting  the  differences.  Study  the 
following: 

Arteries. 

(a)  Uterine  artery  (arteria  uterina).     (Vide  Spalteholz,  Fig.  471.) 

{aa)  Vaginal  artery  (A.  vaginalis). 

(ab)  Tubal  branch  (A.  tubarius). 

(ac)  Branch  to  ovaiy  (ramus  ovarii). 

Pay  especial  attention  to  the  relation  between  the  uterine 
artery  and  the  ureter.  At  what  distance  from  the  cervix  uteri 
does  the  artery  cross  the  ureter? 

(b)  Ovarian  artery  (A.  ovarica). 

Through  what  ligament  does  the  ovarian  artery  pass  to  reach 
the  ovary  f  What  is  its  relation  to  the  ligamentum  suspensorium 
ovarii  ? 

Veins. 

(a)  Uterovaginal  plexus    (plexus  uterovaginalis) .      (Vide  Spalteholz, 
Fig.  502.) 

Lymphatics. 

Use  special  preparations  for  this  study.  ( Consult  Poirier  et  Charpy, 
i.  5,  Figs.  338,  339.)  Determine  into  what  lymph-nodes  the  lymphatics 
of  the  cervix  and  the  body  of  the  uterus  empty. 

Pelvic  Spinal  Nerves. 

Consult  the  directions  in  regard  to  the  male  pelvis  for  the  dissection 
of  these  nerves. 

Rectum  (Intestinum  rectum).  (Vide  Spalteholz,  Figs.  575,  576,  591, 
655.  656^  665-) 
The  female  rectum  does  not  differ  materially  in  structure 
from  that  of  the  male.  Its  relations  should  be  carefully  studied. 
Establish  its  relations  to  the  posterior  vaginal  wall  and  the 
perineal  body.  Use  models  and  cross-sections  as  supplementary 
to  the  cadaver  for  this  purpose. 
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Bladder  (Vesica  urinaria).  (Vide  Fig.  aga,  and  Spalteholz,  Figs.  633, 
640.) 
Compare  the  form  of  the  bladder  in  the  two  sexes;  also  its 
position  in  the  pelvis.  Distend  the  bladder  with  air.  How  does 
the  naturally  distended  bladder  compare  in  form  with  the 
empty?  Consult  the  pages  on  the  male  pelvis  for  the  nomen- 
clature of  the  bladder  and  the  directions  for  dissection. 


Pelvic  Part  of  Ureter  (Pars  pelvina  uretens).  (Vide  Fig.  391,  and 
Spalteholz,  Fig.  665.) 
Isolate  the  ureter  as  it  passes  into  the  pelvis  at  the  bifurca- 
tion of  the  common  iliac  arteries.  Compare  the  lengths  of  the 
pelvic  divisions  in  the  male  and  female.  Trace  the  ureter  for- 
ward to  the  base  of  the  broad  ligament.  Establish  its  relations 
to  the  uterine  artery.  What  surgical  significance  has  this  ana- 
tomical relation  T 
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Trace  the  ureter  forward  to  the  bladder  and  establish  its 
relation  to  the  anterior  vaginal  wall.  At  what  angle  does  the 
ureter  enter  the  bladder  f 


Uterus  (Uterus)   (O.  T.  Womb).     (Vide  Spalteholz,  Figs.  669,  664, 
665.  667-) 
Use  models  and  special  preparations  for  this  study.    Estab- 
lish the  position  and  relations  of  the  uterus.    How  does  the 
infantile  compare  with  the  adult  organ? 

(a)  Body  of  nterus  (corpus  uteri). 

[aa)  Fundus  of  uterus  (fundus  uteri). 
{ab)  Lateral  margin  imargo  lateralis). 
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(ac)  Vesical  surface  (fades  vesicalii). 
{ad)  Inteetinal  Burface  {fades  intestinalis). 
(ae)  Cavity  of  uterus  {cavum  uteri). 
(6)  Neck  of  uterus  (cervix  uteri). 

(ba)  Supravaginal  part  of  ceck  (portio  supravaginalis  [cervidt]). 
(66)  Vaginal  part  of  neck  [portio  vaginalia  [cervids]). 


Fig.  292. 


Mediiiii  Btctlon  of  the  bod:?  of  a  womi 

n. 

t;  utenu:  B,  nrinBty  blftdiler;  Prom,  promotHorj-  of  the  pe!v 
Orr,  cervli  of  the  utenu.    The  dolled  line  shows  the  position  of  th 
<AIler  CuUcn,  Cancer  of  the  rie™,  BalUmore,  1900,  p.  7,  Fig.  3.) 

>;  Sym,  sympbyris  a 

■InmpDtdi; 
e  hip-bone. 

{be)  External  orifice  of  uterus  (orifidum  uteri  externum)  (0.  T. 
external  oa). 

{bca)  Anterior  lip  (labium  anterius). 

(bcb)  Posterior  lip  (labium  posteriua). 
{bd)  Canal  of  neck  of  ut«rua  {canalis  cervidi  uteri), 
{be)  Internal  orifice  of  uterus  {ori/idum  tnfemum  uteri)    (0.  T. 

internal  os). 
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Vagina.     (Vide  Figs,  ago,  392,  and  Spalteholz,  Figs.  664,  665.) 

Note  the  length  of  its  anterior  and  posterior  walls.  Palpate 
the  cervix  uteri.  How  does  it  differ  iu  the  parous  and  nulli- 
parous?    What  is  the  relation  of  its  long  axis  to  the  i>elvic  brimf 


Fig.  293. 


Ulonu  ( (ncJia  inlfsdi  ml  la ) 

M.  m-t.HiltTl(.iw"  I  Eioivallon!cto-mpriTiii(™vumD..iii;lii»i| 

Plica  rwlu-utfiilDa  [DouRliud] 
Uterui,  Falloplut  (ubM,  mil  uvartc*,  vlswed  from  bohlnil.    (On  (he  rl^ht  (he  parU  harp  Iwvn  tett 
In  tbclr  natuial  inaililun,  ihi  Ihu  lull  Iho  llKadicniuni  Uliim  hu  been  unlulducl, )    (After  Hpulti-holz. 
Hand  AUu  ot  Hum.  Aiiut,  U-lpil«,  1903.  vol.  ill.  p.  :•%,  Fig  WZ) 

Determine  its  relations  to  the  bladder  and  rectum.  Pass  a  probe 
through  the  ureter  from  the  pelvis  and  determine  the  relations 
of  the  ureter  to  the  vaginal  wall.  What  is  the  relation  of  the 
urethra  1     Study — 

(o)  Fornix  of  vagina  {fornix  eaginae). 

(b)  Anterior  wall  {imrifx  anterior). 

(c)  Posterior  wall  {jiaries  posterior). 
((f)  Hymen  {hymen  [femininux]). 

{e)  Uymeiieal  caruncles  {carunrulae  hi/menales). 

Are  the  latter  present!    If  no,  what  ia  their  significance? 
(/■)   Mnscular  coat  {tunica  muacularis) . 
{g)  Mncous  coat  {tunica  mucosa). 

{ga)  Vaihnal  lymph -nodules  {nnduli  himphalifi  raginales). 

{gb)   Riigse  {rugae  vaginales). 

igc)  Cohuiins  of  tlie  nipae  (cotumnae  rugarum). 

igca)   Posteriiir  (cotumna  rugarum  poalerior). 

(gcb)  Anlpriiir  (columna  rugarum  anterior). 

(gcc)  Carina  urethralis  [vaginae]. 
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Ovary  (Ovarium).^     (Vide  Figs.  293,  295,  and  Spalteholz,  Fig.  632.) 

(a)  Hilus  of  ovary  (hilus  ovarii). 

(b)  Medial  surface  (fades  medialis). 

(c)  Lateral  surface  {fades  lateralis), 

(d)  Free  margin  (margo  liber), 

(e)  Mesovariau  margin  (margo  mesovarica). 

(f)  Tubal  extremity  (extremitas  tubaria). 

(g)  Uterine  extremity  (extremitas  uterina). 

(h)  Proper  ligament  of  ovary  (Ugamentum  ovarii  proprium). 
(i)    Coii>us  luteum  (corpus  luteum)  ("yellow  body"). 
(j)    Cori>us  albicans  (corpus  albicans)  ("white  body"). 

Examine  section  of  ovary  under  hand-lens. 
(A;)   Stroma  of  ovary  (stroma  ovarii), 
(I)    Primary  ovarian  follicles  (folliculi  oophori  primarii). 
(m)  Vesicular  ovarian  follicle   (folliculus  oophori  vesiculosus   [Graafi]). 
(n)  Theca  of  follicle  (theca  folliculi). 

(na)  External  tunic  (tunica  externa). 

(nb)  Internal  tunic  (tunica  interna), 
(o)  Liquor  of  follicle  (liquor  folliculi), 
(p)  Granular  layer  (stratum  granulosum), 
(q)  Cumulus  oophorus  (0.  T.  discus  proligerus). 

(qa)  Ovule  (ovulum). 

What  is  the  relation  of  the  ovary  to  the  posterior  layer  of 
the  broad  ligament?  What  is  the  ** germinal  epithelium"?  Has 
the  ovary  a  serous  covering  comparable  to  that  of  the  testicle? 

Examine  the  broad  ligament  with  the  naked  eye  and  under  a 
hand-lens  and  study  the  following  structures.  Determine  what 
embryonic  structures  they  are  developed  from,  and  what  their 
homologues  in  the  male  are. 

(a)  Paroophoron  (paroophoron), 

(b)  Epoophoron  (epoophoron), 

(ba)  Longitudinal  duct  of  epoophoron   (ductus  epoophori  longt- 

tudinaUs   \ Gartncri] ) . 
(bab)  Transverse  ductules  (ductuli  transversi) . 

(bb)  Vesicular  appendages  (appendices  vesiculosi  [Morgagnii]). 


Uterine  Tube   (Tuba  uterina   [Fallopii])    (O.  T.  Fallopian  Tube). 
(Vide  Spalteholz,  Figs.  662-664,  667.) 

Determine  the  positions  and  axes  of  the  tubes,  also  their  rela- 
tions to  the  neighboring  viscera.  From  what  does  the  Fallopian 
tube  develop?    Note  the  following: 


*  For  a  detailed  account  of  the  blood-supply  of  the  ovary,  see  "  Origin,  De- 
velopment, and  Degeneration  of  the  Blood-vessels  of  the  Human  Ovary,"  by 
J.  G.  Clark,  in  Contributions  to  the  Sci.  of  Med.,  Baltimore,  1900. 
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(a)  Abdominal  mouth  of  uterine  tube  (ostium  abdominale  tubtie  uter- 

inae). 

This  communicates  with  the  peritoneal  cavity. 

(b)  Infundibulum  of  uterine  tube  (infundibulum  tubae  uterinae). 

(c)  Fimbriae  of  tube  {fimbriae  tubae), 

(ca)  Ovarian  fimbria  (fimbria  ovarica). 

(d)  Ampulla  of  uterine  tube  (ampulla  tubae  uterinae). 

(e)  Isthmus  of  uterine  tube  (isthmus  tubae  uterinae). 

Fig.  204. 


HydaUd 

Infundibulum 
varium 


Lig.  ovarii  proprium 


Uterus 


Ureter 


Lig.  tores  utorl 


Scheme  of  the  development  of  the  internal  female  genital  organs,  showing  their  initial  situation 
and  their  situation  again  after  appan*nt  descent.  Organs  which  persist  are  in  unbroken  outline  (except 
the  ovary  In  the  lower  position),  those  that  atrophy  are  in  dotted  outline  (Hertwig).  (After  Polrier  et 
Charjiy,  Traits  d'Anat.  hum.,  I»aris,  1901,  2  etl.,  t.  v.  p.  .199,  Fig  290.) 

Round  Ligament  of  Uterus  (Ligamentum  teres  uteri).    (Vide  Spalte- 
holz,  Figs.  665,  667,  675.) 

Dissect  out  the  round  ligament  forward  to  the  annulus  in- 
guinalis  abdoniinalis.  Do  any  lymphatics  accompany  the  round 
ligament?  If  so,  with  what  lymph-nodes  do  they  communicate  I 
From  what  is  the  round  ligament  developed,  and  what  is  its 
homologue  in  the  male?  What  is  its  function?  What  is  the 
vaginal  process  of  the  peritoneum  {processus  vaginalis  peri- 
tonaci)  (O.  T.  canal  of  Nuck)  f 

Diaphragm  of  the  Pelvis  (Diaphragma  pelvis).     (Vide  Spalteholz, 
Figs.  670,  671.) 

Dissect  out  the  following  muscles  and  determine  their  rela- 
tions to  the  bladder,  vagina,  uterus,  and  rectum.  Compare  these 
muscles  with  those  in  the  male,  noting  carefully  any  diflferences. 


548     LABORATORY  MANUAL  OF  HUMAN  ANATOMY 

(a)  Levator  muscle  of  anus  (M.  levator  ani), 

(aa)  Puboeoecygeus  muscle  (M,  pubococcygeus). 

(ab)  lliococcygeus  muscle  (M.  iliococcygeus). 

(b)  Coccygeus  muscle  (M,  cocci/geus). 

Remove  the  viscera  from  the  pelvic  cavity.  Divide  the  ves- 
sels and  nerves  connected  with  the  viscera,  the  levator  ani  mus- 
cle, and  the  pubovesical  ligaments.  Divide  the  structures  hold- 
ing the  urethra  and  vagina  to  the  pubic  arch.     Separate  the 

rectum  from  the  sacrum  and  coccvx.    Now  study — 

»'  » 

Other  Pelvic  Muscles  and  Fascia. 

(a)  Obturator  internus  muscle  (M.  obturator  internus),     (Vide  Spalte- 

holz,  Fig.  373.) 
(6)   Obturator  fascia  (fascia  ob1uratori<i). 

(c)  Pirifonn  muscle  (3f.  piriformis). 

Rectum  (Intestinum  rectum).     (Vide  Spalteholz,  Fig.  576.) 

Dissect  the  rectum  away  from  the  vagina  and  uterus.  Open 
the  rectum  along  its  anterior  wall  and  study  its — 

(a)  Mucous  membrane  (tunica  mucosa), 

(aa)  Transverse  rectal  folds  (plicae  trans versales  recti). 

(ab)  Lymph-nodules  (noduli  lymphatici). 

In  the  anal  part  of  the  rectum  (pars  analis  recti)  study — 

(ac)  Rectal  columns  of  Morgagni  (columnae  rectales  [Morgagnii]), 

(ad)  Hemorrhoidal  ring  (annulus  haemorrhoidalis) , 

(b)  Submucous  tela  (tela  submucosa). 

(c)  Muscular  tunic  (tunica  musculnris), 

(ca)  Longitudinal  layer  (stratum  longitudinale). 

(caa)  Rectococcygeus  muscle  (M.  rectococcygeus), 

(cb)  Circular  layer  (stratum  circular e). 

Note  that  the  circular  fibres  are  increased  in 
number  in  the  base  of  each  transverse  rectal  fold. 
(cba)  Internal    sphincter   muscle    (M.    sphincter   ani    in- 
ternus). 

Female  Urethra. 

Open  the  bladder  along  its  anterior  surface.  Carry  the  in- 
cision along  the  anterior  wall  of  the  urethra.  Pin  the  urethra 
and  bladder  down  upon  a  cork  dissecting-tray  and  study  the 
female  urethra  {urethra  muliebris).  (Vide  Spalteholz,  Fig. 
642.)    Compare  it  with  the  male  urethra,  noting  differences. 

(a)  External  urethral  orifice  (orificium  urethrae  externum), 

(b)  Spongy  body  of  urethra  (corpus  spongiosum  urethrae). 

(c)  Muscular  tunic  (tunica  muscularis). 
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(ca)  Circular  layer  (stratum  circulare). 

(cb)  Longitudinal  layer  (stratum  longitudinale) , 

(d)  Submucous  tunic  (tunica  submucosa). 

(e)  Mucous  tunic  (tunica  mucosa). 

(ea)  Urethral  glands  (Gl.  urethrales), 

(eb)  Urethral  crest  (crista  urethralis). 

Urinary  Bladder  (Vesica  urinaria).     (Vide  Spalteholz,  Fig.  642.) 

Refer  to  the  pages  on  the  male  pelvis.  Compare  the  blad- 
der of  the  female  with  that  of  the  male  as  to  form,  size,  and  mus- 
culature. 

Interior  of  Vagina. 

Open  the  vagina  along  its  anterior  wall.  Carry  the  incision 
into  the  uterus  and  lay  open  the  Fallopian  tube  on  each  side. 
Study  at  this  time  also  the  relations  of  the  ovary  and  its  liga- 
ment to  the  uterus. 

Pin  down  the  structures  upon  a  dissecting-block  and  study 
the  following.    (Vide  Spalteholz,  Fig.  664.) 

(a)  Muscular  tunic  (tunica  muscularis). 

(b)  Mucous  tunic  (tunica  mucosa), 

(ba)  Vaginal  lymphatic  nodules  (noduli  lymphatici  vaginales). 

(bb)  Vaginal  rugae  (rugae  vaginales). 

(be)   Columns  of  rugae  (eolumnae  rugarum). 

(bca)  Posterior  column  of  rugae   (columna  rugarum  pos- 

terior). 

(bcb)  Anterior  column  of  rugae    (columna   rugarum  an- 

terior). 

(bcc)  Urethral  carina  (carina  urethralis  [Morgagnii]). 

Interior  of  Uterus.    (Vide  Fig.  295,  and  Spalteholz,  Fig.  664.) 

(a)  Cavity  of  uterus  (cavum  uteri). 

(b)  Internal  orilice  of  uterus  (orifieium  uteri  internum)   (0.  T.  internal 

os). 

(c)  Neck  of  utenis  (cervix  uteri). 

(ca)  Supravaginal    part   of   cervix    (portio   supravaginalis    [cer- 

vicis]). 

(cb)  Vaginal  part  of  cer\'ix  (portio  vaginalis  [cervicis]). 

(cba)  External  orifice  of  uterus  (orificium  uteri  externum) 

(0.  T.  external  os). 

(1)  Anterior  lip  (labium  anterius). 

(2)  Posterior  lip  (labium  posterius). 

(d)  Canal  of  neck  of  uterus  (canalis  cervicis  uteri). 

(da)  Palmate  folds  (plicae  palmatae). 

(db)  Cer\'ical  glands  (Gl.  cervicales). 

(e)  Parametrium  (parametrium). 

(f)  Serous  tunic  (tunica  serosa  [perimetrium]). 
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[g)  Muscular  tunic  (tunica  muscularis). 

{h)  Muscular  tuiiic  of  neck  {tunica  muscularis  [cervids]). 

(t)  Mucous  tunic  (tunica  mucosa). 

(ia)  Uterine  glands  {Gl.  uterinae). 

Interior  of  Uterine  Tube  (Tuba  uterina  [Fallopii])  (O.  T.  Fallopian 
Tube).    (Vide  Fig.  295,  and  Spalteholz,  Fig.  664.) 
(o)  Uterine  part  (pars  uterina). 

(b)  Uterine  opening  of  tube  {ostium  uterinum  tubae). 

(c)  Serous  tunic  (tunica  aerosa). 

{d)  Adventitious  tunic  {tanica  adventitia). 


FiQ.  295. 
BpoophoroD  (dactulua  lonsltudlnalJa) 


Ampoltetnbae 

.^      EpoophoniD  trlDctuIl 

'  Ostium  sbdomlnale  I 


and  right  Fallopian 
berti  etilppi^  oil  tbv  pusterlor  surfai 
2Autl.,  p.4K.  Fig.  MT.) 

{«)  Muscular  tunic  {tunica  muscularis). 

(ea)  Longitudinal  layer  (stratum  longiludinale], 
{eb)   Circular  layer  (stratum  circulars). 
(/)  Submucous  tela  ((Wa  aubmucosa). 
{g)  Mucous  tunic  ((unicci  mucosa). 

{ga)  Tubal  folds  {plicae  tubariae). 

{gaa)  Ampullar  folds  {plicae  ampullaTes). 
{gab)  Istbuiian  folds  {plicae  iathmicae). 
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JOINTS   OF   THE   PELVIS. 


In  studying  the  following  joints  determine  the  general  char- 
acteristics of  the  bony  surfaces  entering  into  their  formation. 
Study  the  movementB  which  occur  between  the  joint  surfaces, 
the  muscles  which  produce  these  movements,  and  the  mechanism 
by  which  they  are  restricted.    Pay  particular  attention  to  the 


synovial  membranes  and  their  relations  to  the  joint-cavity,  Re- 
view the  bursae  which  you  have  found  in  your  previous  dissec- 
tion, and  establish  their  relations  to  the  joints.  If  the  ligaments 
have  dried,  their  dissection  may  be  rendered  easier  by  soaking 
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them  in  water.  Remove  the  peivic  muscles  and  nerves.  The 
origins  and  insertions  of  the  muscles  should  be  carefully  meas- 
ured and  charted  before  they  are  removed. 


Ug.  Buorocotc 


Ligaments  of  the  Pelvic  Girdle  (Ligg.  cinguli  extremltatis  inferioris). 
(Figs.  296  and  297.) 

(a)  Obturator  membrane  (membrana  obturatoria). 

(do)  Obturator  canal  (canalis  obluTotorivs). 

{b)  Iliolumbar  ligament  (ligameHlum  iliolumbatc) . 

(c)  t>iicrotubcrous  Ugament  (ligamentum  sacrotuberosum)    (0.  T.  poste- 
rior or  great  sacrosciatie  ligament), 
(co)  Falcifonn  process  (processus  faleiformis)    (0.  T.  falciform 
ligament). 
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(d)  Sacrospinous  ligament  (Ugamentutn  sacroapinosum)   (0.  T.  onterior 
<ir  small  sacroscistie  ligament). 
(da)  Greater  seiatic  foramen  {foramen  iaehiadicum  tnajus). 
idb)  LexRer  sciatic  foramen  {foramen  isckiadicum  minus). 

Sacro-iliac  Joint  (Articulatio  sacro-iliaca). 

(o)  Aiiteriiir  saero-iliae  ligaments  {Ligg.  naeroiliaca  antcriora). 
{b)   InteniKsediis  Racro-iliae  ligaments  {Ligg.  gacroiliaca  inleroesea). 
{c)  Short    ponterior    sacro-iliac    ligament    {Lig.    sacroiliacvm    poaleriw 

ir,-,-,). 
{d)  Long    posterior    sacro-iliac    ligament    {Lig.    aacroiliacum    poaterius 

longum ) . 

Divide  the  ligaments  and  separate  the  bones.     Study  the 
sjTiovial  space. 


FroiiliiL  Mi'tlHii  Ihruugh  llu-  jymiihy 
Mcnwh.,  L<'l|>it 

Symphysis  of  Pubic  Bones  (Symphysis  ossium  pubis).     (Fig.  39S.) 

(a)  Superior  piibic  lignmenl  {Lig.  pubicum  supfriua). 

(b)  Arcuate  ligament  of  pubis  {Lig.  arcualum  pubis). 

(c)  Interp"'*''!  dbmcartilaginous  lamina  {lamina  Jibrocartilaginea  inter- 

public). 

Use  the  chisel  and  remove  a  piece  of  the  bone  from  the  front 
of  the  joint.  Study  the  interpubic  fibrocartilaginous  lamina  and 
the  synovial  membrane  of  the  joint-cavity. 

Symphysis  of  Sacrum  and  Coccyx  (Symphysis  sacrococcygea). 

(a)  Superheiai  posterior  sacrococcygeal  ligament  (Lig.  nacToriircijgeum 

pimleriuH  tiitperficiatc) . 
{b)   Dee|>  posterior  sacrococcygeal  ligament    {Lig.  sacrococcijgeum  pos- 

tcrius  priifundum). 
(li)   Anterior  sacrococcyf.'eal  ligament  {Lig.  saerococcygeum  anterius). 
{d)   Lateral  tiacrocuccygeul  ligament  {Lig.  sacroeoccygeum  lalerale). 
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—  transformation  of  branchial.  421 
Articulations : 

—  acromioclavicular,  72.  85 

—  ankle,  186.   187 

—  atlantoeplstrophic.  286.  287 

—  atlanto-occipital.  286,  287,  204 

—  carpal.  113 

—  elbow.  110,  111 

—  foot.   180.   100 

—  hip,  154.  155 

—  knee.  132.  181.  182.  183,  184 

—  pelvic.  551.  552.  553 

—  radioulnar.   112,   113.  114 

—  shoulder,   85.  86 
Axillary  arch,  50 

—  fascia,  50,  60 

—  fossa,  60 

Base  of  skull,  200 
RIood-vettAels  of  eyeball.  378 
Brachial  arch.  50 

—  plexus,  63,  75.  215 

Brain,  base.  318,  310.  333.  344 

—  lateral  surface,  .^20.  332 

—  median  surface.  336 
Bronchi,   425 

But  bus  urethrae.  538 

Capsule  of  Tenon,  256 
Cartilages  of  larynx,  425 


Cerebellum,  327,  328,  320 

Cerebrum,  332,  333 

Cervlcobrachial  plexus,  66,  215,  221,  285 

Cervix  uteri,  543 

Chorda  tympanl.  274,  306 

Ciliary  body,  370 

—  processes,  370 
Cisterns  chyii,  478 
Columnae  rectales,  536 
Conjunctiva  bulbl,  256,  375,  377 

—  palpebrarum.  256 
Crista  urethralis,  538 

Development  of  female  genitalia,  547 
Ductus  choledochus,  401.  404,  406 

—  deferens.  512,  527 

—  ejaculatorlus.  527,  538 

—  lymphatlcus  dexter,  460 

—  thoracicus.  478 
Duodenal  fossae,  460 

llpidldymls.  462 

Kpoophoron,  550 

I'^xcavatlo  recto-uterlna,  540 

Exit  of  cerebral  nerves,  200 

Kxposing  pelvic  fascia.  520,  521 

I'ascia,   76.   77 

—  bulbl,  2.')6 

—  colli,  200,  210,  211,  227 

—  coracobrachialis.  210 

—  cribrosa.  515 

—  of  fusion,  407 

—  Infrasplnata,  232 

—  lata.  515 

—  lumbodorsalls.  232 

—  parotideus.  240 

—  of  pelvis.  522.  523 

—  of  perineum.  437,  441,  442,  443 

—  perirenal.  507 

—  prerenal,  507 

—  prevertebral.  280 

—  retrorenal,  507 

—  suprasplnata.  232 

—  of  Toldt,  507 

—  of  Trelt*.  407 
I'Mexura  coll  dextra.  405 

—  duodenl  Inferior.  403 

—  duodenojejunalls.  403 

superior,  403 

h'undus  oculi,  382 

Ganglion,  cervical  sympathetic,  285 

—  ciliary.  281 

—  geniculate.  306 

—  otic,  200.  306 

—  semilunar.  200,  306 

—  sphenopalatine.  281,  304 

—  sympathetic,  515 
Gland,  lacrimal,  281 

—  parotid,  206,  210,  267 

—  submaxillary.  206.  267 

—  suprarenal.  405 
Olans  penis,  538 
(tranulatlones  arachnoideae,   100 
Great  omentum.  401 

Heart,  dulness,  406 

—  opening  chambers  of,  414,  416,  410 

Inguinal  canal.  453,  450 

—  ligament.  146.  512,  515 

—  region.  146,  151 
Intestine,  caecum,  488 

555 


556 
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Intestine,  course  of.  482 

—  duodenum.  41)3,  41)0 

—  jejunum.  484,  493 

—  large.  487 
Iris.  380 

Isthmus  rhomt)encephali,  345 

Joints.     See  Articulations. 
Kidney,  495,  497.  504,  512 

Labyrinth,  bony.  295.  .192 

—  membranous.  393,  395 
Lacrimal  ducts,  257 
Lacunae  urethrales.  538 
Larynx.  292,  308,  309 
I^eg-supports,  436 

Lens,  383 

Lljraments.     See  also  Articulations. 

Ligament (s).   Ligament um(l)  : 

—  coronarium  hepatis.  504 

—  gastrolieuale.  oOl 

—  inguinal.  140,  512,  515 

—  of  ankle.  102.  173 

—  of  pelvis.  551.  552 

—  of  scapula.  72 

—  puboprostatic,  524 

—  round,  of  uterus.  459 

—  suspensorium  penis.  515 

—  teres  hepatis.  503 

—  umbiiicale  medium,  524 

—  venoHum    (hepatis)    fArantlll,  503 
Lithotomy  position,  430 

Liver.  503.  504 
Lungs.  403.   4O0.  407 
Lymphatics  of  arm.   02 

—  of  axilla.  02.  20.^»,  223.  478 

—  of  breast.  02.  205.  223 

—  of  forearm.  91 

—  of  hand.  02.  91 

—  of  head,  2<i5.  223 

—  of  iliac  region.  478 

—  of  inguinal   region.  139,  478 

—  of  leg,  131 

—  of  lower  limb.  131 

—  of  neck.  205.  223 

—  of  penis.  139 

—  of  posterior  wail  of  trunk.  478 

—  of  thigh.  131 

—  of  thorax,  02,  205 
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Mamma. 

Medulla  oblongata.  323.  330,  345 

Mesentery.  481 

Midbrain.  323,  330 

Middle  ear.   299.   .300 

Miller's  model  of  lung,  427 

Mouth.  289 

Muscle.  Muscles : 

—  coccygeua.  534 

—  illacus.  515 

—  levator  ani.  534 

—  obllnuus  ai)dom.  ext..  515 

—  of  abdomen.  140.  453 

—  of  back.  49.  232 

—  of  cheek.  292 

—  of  ear.  249.  253 

—  of  eye.  277.  280.  281 

—  of  face.  249.  253 

—  of  fingers.  102.  108 

—  of  floor  of  mouth.  221 

—  of  foot.  102.  172.  177 

—  of  forearm.  95 

—  of  hand.  99 

—  of  larynx.  205,  312 

—  of  log.  101.  173.  174 

—  of  neck.   210.  221.   224.  227.  230,  283 

—  of  orl)lt.   277.  280.   281 

—  of  pectoral  region.  58 

—  of  pelvic  floor.  534 

—  of  perineum.  437.  438.  440.  441.  443.  440 

—  of  pharynx.  205.  292 

—  of  platysraa.  208.  249 

—  of  shoulder.  83 

—  of  submaxillary  region,  267 


Muscle.  Muscles : 

—  of  thigh,  147,  IJSl 

—  of  tongue.  205,  316 

—  of  wall  of  trunk,  50,  401 

—  psoas  major,  515 

—  pubovesical  is.  529 

—  quadratus  lumborum,  515 

Nasolacrimal  duct,  257 

Nerves  of  anterior  surface  of  trunk,  64 

—  of  arm,  69.  75 

—  of  face.  253 

—  of  foot,  143,  161.   167 

—  of  forearm.   81,  88.  95 

—  of  gluteal  region,   124,   128 

—  of  hand.  88.  89 

—  of  leg,   143.  161,   167 

—  of  lumbar  plexus.  515 

—  of  neck,  208,  253 

—  of  nose,  304 

—  of  orbit.  278.  280.  281 

—  of  perineum.  440,  446 

—  of  scalp.  253 

—  of  shoulder.  09,  75.  83 

—  of  thigh.  124.  143.  151 
Nervus,  Nervl : 

—  abducens.  273 

—  auricularls  magnus.  253 

—  auricuiotemporalls,  253 

—  cardlacl.  221 

—  cerebrales.  200.  318 

—  chorda  tympanl.  274.  306 

—  dorsalis  penis,  515 

—  facialis.  253,  306 

—  glosKopharyngeus.   265 

—  hypoglossus.  205 

—  lingualis.   205 

—  mandibularis  and  rami,  263 

—  maxillaris.  273 

—  nasopalatlnus.  300 

—  occipitalis.  2.53 

—  oculomotorius.  273.  281 

—  olfactorii.  300,  304 

—  ophthalmicus.   273 

—  palatinus  (ant.,  post.,  med.),  304 

—  recur  reus.  265 

—  spinalis.  47,  240.  241,  245.  400 

—  trigeminus  and  rami,  274,  281,  299,  306 

—  trochlearis.  273 

—  vagus.   221 

Noduii  lymphatlcl  aggregati,  485 

solitaril,  485 

Nose.  289 

Nuclei  of  cerebral  nerves,  374 

Opening  mediastinum,  404 
Orbital  septum,  256 
Organ  of  CortI,  396 
Ovary.  .540,  545.  .550 

Pacchionian  bodies.  199 

Palmar  sheaths.  101 

Pancreas,  491.  495.  497 

Papilla  duodeni.  493 

Pelvis  renalls,  510 

Penis.  538 

Peritoneum.  455.  495,  497,  644 

Pharynx.  289.  292 

Pleura,  406 

Plexus  lumbalis.  517 

—  lumbosacralis.  517 

—  pudendus.  517 

—  sacra  lis.  517 

Plica  longitudinalis  duodeni,  493 
Plicae  circulares.  493 
Pons.   323.   327.   3.30.   345 
Popliteal  fossa.  1.33 
Pou part's   ligament,    146 
Pronation.  112 
Pylorus,  493 

Reconstruction  of  lobule  of  lung,  427 
Regions  of  anterior  surfaces.  43 

—  of  posterior  surfaces,  43 

—  perineal.  434,  435 
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Regions  urogenital.   434,  435 
Renal  caliceH.  51  () 
RoHenmUIler's   lymph-gland,   478 

Schema  of  blooil-mipply  of  alimentary  tract, 
4(k'<.  4({4 

—  of  circulation,  410 

—  of  embryonic  alimentary  tract.  403,  464. 

4or> 

—  of  male  genital   organa.   460 

—  of  peritoneum,  466,  467 

—  of  veins.  411 
HectlrtUK  of  arm.  76,  77 

—  of  atlanto-eplMtrophlc  articulation.    286 

—  of  atlanto-occipital  articulation.  286 
--  of  axillary  foRsa.  60 

—  of  brain.  321.  ;J36.  340,  .342 

—  of  brnln-atem.    327,  360,   361 

—  of  breaat.  57 

—  of  cerebellum.  .327,  3.10.  ,351.  352 

—  of  <'erebral  hemlanhere.  370 

—  -  of  corpora  manimlllarla,  363 

—  of  corpora  riuadrlgemina.  3.55.  356,  3.57 

—  of  corpUH  calloaum,   327,   362,  363 

—  of  ear.   3K.5.   386,   387.   388.   380.   300 

—  of  elbow.   100,   110 

—  of  eyeball.  375.  377.  .378 

—  of  falx  cerebri.   100 

• —  of  female  genitalia.    .540,  544 

—  of  f<»ot.  100 

—  of  forearm.  80.  02.  03,   106 

—  of  hand,   10<>,  113 

—  of  hip-jolnt.  155 

—  of  hIppocamnuH.  .342 

—  of  hyiKiphyals.   302 

—  of  iRtnmuR    rhombencephali,    353 

—  of  knee.  1,32 

—  of  larynx.  300 

—  of  leg.  158.  164 

—  of  liver,    504 

—  of  median  plane  of  female  body.  544 

—  of  median  plane  of  head.  neck,  thorax.  280 

—  of  medulla    oblongata.     347.     34H,    340, 
3.50.  .351.  .362 

—  of  meninges,  108.  100,  2.30 

—  of  mesencephalon.   356,  357 
--of  nasopharynx.  204 

—  of  neck.  211.  227.  280 

--  of  nose.  280,  3CM).   301.   302 

—  of  orbit,  256.  277 

—  of  palate,  204.  .300.  .301.  302.  .304 

—  of  pelvic  and  perineal  fasciae,  441,  442. 
443 

—  of  pelvis.  455.  522,  523 

-  of  pharynx.  227.  204 

-  of  pons.  352,  .3.53.  355 

-  of  shoulder,   61.   85 

—  -  of  sinus  cavernosus,  273 

—  of  sinus  sphenoidalis.  273 

—  of  spinal  cord.  240.  244,  245,  2-16 

—  of  stomach  wall,  400 
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Sections  of  symphysis  pubis,  553 

—  of  testis,  461 

—  of  thigh,   144.   140 

-  of  third  ventricle.  .341 

-  of  thorax,   400.   401,   403 

—  of  tongue.  316 

—  of  trunk  In  median  plane.  466 

—  of  trunk,   transverw*.   467,   407 

—  of  uterine  tube.  5.50 

—  of  uterus,  5.50 

—  of  vagina.  446 

—  of  veslcula  semi  nails, 
-  of  vulva,  446 

Sinus  cavernosus,  273 

—  sphenoidalis.  273 

Skin  Incisions  of  anterior  surfaces,  53 
of  head  and  neck.  105 

—  —  of  perineum.  436 

of  posterior  surfaces,  46 

Spermatic  cord.   457 

Spinal  cord,  323.  3.30 
Spleen.  401.  405.  407,  501 
Stomach.  401.  407 
Supination,  112 
Surface  of  palm,  07 
Sympathetic  in   neck.   221,  285 

—  In  trunk.  241 

Synovial  spaces  of  knee.   184 

Tarsal  cartilages,  256 
Tear-sac.  257 

Tendons  (»f  fingers.   102.   108 
Testis.  457.  461.  462 
Thoracic  duct,  426 
Tongue.    31.5,    316 
Trachea.  280,  425 
Truncus  Intestlnalis.  478 
Tuba  uterina.  545 

Tympanum,    385,    386,   387.    388,   380.    300, 
301 

Ureter.  510,   512.  543 
T'rethra.  5.38.  544 
T'rogenltal  system,  461 
Icterus.   540,   544,   .545 
rtrlcuius  prostaticus,  .538 

Vagina.  540,  543 
Valvula  coll,  488 

—  processus  vermiformls,  488 
Ventricles  of  brain.  330,  340,  302,  363 
Veins : 

—  axygos,  478 

—  hemiazygos,   478 

—  inferior  caval.  .503 

—  of  head  and  neck.  206,  223 

—  portal.  405,  407,  503 

—  of  rectum,   532 

Vesica  urinaria.  524.  .526,   540 
Veslcula  aeminalis,  524,  526,  527 


CORRIGENDA 


Pkge  31.— Among  ^  General  Works '  the  books  of  HcnW  and  Hyrtl  slkmld 
iHnne  been  incliided. 

Page  77.— At  side  of  figim,  instead  of  ~M.  bnttbiodonaliir  wmd  *^M. 
bvaduoradialis.'' 

Fige  99.— At  side  of  figure,  instead  of  ^  M.  adductor  poDieis  breriir  rmd 
^  IL  abduetor  poUicis  brena." 

Page  127.— At  side  of  figure,  instead  of  **  A.  pudenda  eonmanii^  land  *  A. 
pudenda  interna." 

Page  132.— At  side  of  figure,  instead  of  ^N.  sapboia  wu^'^  land  ''T. 
Mphena  magna," 

Pkge  161.— At  side  of  figure,  instead  of  ""  N.  et  IL  pcfonaea  hm^'^  read 
**  Nerve  to  tbe  M.  peronaeus  longus.'' 

In  same  figure,  instead  of  ^  M.  peronaeus  prof.^  read  "  N.  pcronaMn 
profundus.'' 

Page  l&l.— At  side  of  figure,  instead  of  ''X.  tiabialis**  lead  ''N.  tibtttli.* 

Page  1S6. — On  ti^re,  instead  of  ''  Lag.  tibineakaneum**  read  ^  IjgaBentnm 
enleaneotibiale." 

Page  198. — On  figure,  instead  of  "  Gyms  cerebri**  read  -  Cortex  eerdbii* 

Page  224. — At  side  of  figure,  instead  of  **  M.  trapeioidefuf  read  **1L 
trapezius.'' 

Page  252,  line  11.— Instead  of  '' External  carotid"  read  ^Branebcs  of 
eztemal  carotid.'' 

Page  412. — At  side  of  figure,  instead  of  ^  Ost.  atrioventr.  dextram**  read 
**  Ostium  venosum  dextrum." 

Page  437. — At  side  of  figure,  instead  of  **  A.  pudendus  extemos**  read  "*  A. 
pudenda  externa;"  also,  instead  of  *^  A.  perinei  superficialis**  read  **  A.  poinei.** 

Page  440. — At  side  of  figure,  instead  of  **  N.  isrbioeavemosiis^  read  **  M. 
isehioeavemosus;"  also,  instead  of  *' X.  pudendus**  read  **N.  perinei  f*  instead 
of  "  N.  cut.  N.  fem.  post."  read  "  N.  cutaneus  feiuoris  posterior."* 

Page  441. — At  side  of  figure,  instead  of  **  N.  trans,  perinei  prof  .**  read 
^IL  transversus  perinei  profundus." 

Page  497.— At  side  of  Fig.  B,  instead  of  **  fusion  to**  read  ^  fusion  witb.*' 

Page  506. — In  foot-note,  instead  of  "  perineal**  read  -  perirenal"  in  two 
places. 

Page  522.— At  side  of  Fig.  276,  instead  of  *•  Fibroblastic  network  of  tbe 
int.  rect."  read  "  Fibro-elastic  network  of  the  rectum  ;**  al»i\  instead  of  •*  N.  spb. 
ani  ext.  subcut."  read  "  M.  sphincter  ani  subcutaneus." 

Page  523. — In  figure,  instead  of  **  Fossa  ischiorectale**  read  *•  Fo«Bsa  iscbiiv 
rectalis." 

Page  531. — In  figure,  instead  of  "  A.  bulbo-urethrae**  read  **  A.  bulbi 
nretbrae." 

Page  563  et  seq. — liK^tend  of  *•  liuUw  to  Now  Tenns"  read  **  Index  to  Tonus 
now  used." 
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Anal  tucli.  4GU 
Angulus  LudOTicI,  S3 


Auui-.iii.i  "(  r-«ii,.[iUiH,  :iiis 

Arch,   derv  pnlmiir.    IIIH 

—  BUnftnoliiL   UHllDir.   98 
ArnoJd'i.  bundle.  UGB 

—  nerve.  -JTO 

AHerlH  romei  DCrTl  pbreo- 
Irl.  407 

—  l<M»r  BjItII,  321 

■^  priDMM  wrrfcla,  ^35 


1.  TH, 


82,  84 

—  at  kncr.   l.W 

--   •Dterlnr  churuldRl,   3211 
—   —    iDleroiiwuuH.  04. 

190.  iiin 
radial  carpal.  U2 


-  racial.  218.  ^M 

-  11  nC    palmar   lat^roiwe- 


«i]atlni>.   2)18.   2W 
irc'fijndii.  Til,   HI 


h  o(  vertebral.  320 


ulnar  rarpal.  M 
I  iDlMtlnl  tcDula 


—  ranlne,  2«T.  317 

—  wlallc   127 

—  arroDd   palmar  iDleroa- 
seoua.  104 


appendix.     412, 


Howrnan'K    mcnilirHiii-,    37 
—  plriiK.  Inner  niril,  fl 


''nllnaamorElnar    0 

3311 
I'nniil.  rniral.   Hf 


rtllHRF     uf     Santnrlal 


liimn  of  Bnrdai-h.  328 
or  Onll.  .127 
or  irai't  nf  nurdacb, 


Conjoined  reudoD 


—  hi  [■noon m pal.  .130 


Crural  canal.  14ri 
—  ring.  14B 
CrUR  cerebri,  328 
Crjpta     of      1,1  ■ 


Cushion  of  epiglottis.  .114 
Dentate  flaaure.  or  flaaura 


-  of  Flecfaalg.  240, 


■eplum.  78 

o(  thigh.   142 

-  oa,  944.  G49 


irn.    liliiL-    porllon 
ililc     portion     of. 


—    middle    Rloaao-eplglolil- 

denn.  30T 
I'olds.    Intetal    eli!<«o-e[>|. 

(tl.Htldcnn.   ?M 


oroli,    niit^rli.r   pillar  of, 
-  poaterlor  pillar  of.  843 
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Fo88a  patcllaris,  382 
Fovea  hemlelllptlca.  392 

—  heminphaericu,  392 

Galen's  loop.  313 
Ganglion      commlssurale, 
3<i9 

—  of   Andersch.   270 

—  of  Arnold,  299 
(iastrosplenic    omentum, 

473 
Geniculate   body,    external. 

34C 

Infernal,   340 

Gladiolus.   52 
Glands  of  Nuhn.  290 
(jlobuR   major,  400 

—  minor.   400 

GlottiK  reHplratoria,   310 

—  vera.  310 

—  vocal  Is.  310 
(tower's   tract.   247 
Great     horizontal     fissure, 

328 
Ground-i)undIe,   anterior, 
240 

—  lateral.   247 
Gyrus   dentatus.    337 

—  first  temporal.   335 

—  second    temporal.    335 

—  third  temporal,  335 

—  uncinate.  330 

Ilesselbach's  ligament,  450 
Hey's    ligament,    141 
Hippocampus  major.  342 

—  minor,  341 

Horn   of   Ammon,    342 

Ileocaecal  valve,  487 

Hiac      portion      of     fascia 

lata,   142 
Inferior    peduncle.    3r»9 
Infundibula   of   lung.   427 
Infundibullform      fascia, 

457 
Intercarotld  gland,   222 
Intercostal      membranes, 

399 
Internal    capsule,    anterior 

limb.   304 
posterior  limb.  304 

—  Intermuscular    septum, 
78 

of  thigh,   142 

—  OS,  544.  549 
Iridocorneal  angle.  384 
Ischiocapsular  band.   155 
Iter   e    tertlo    ad    quartum 

ventricuium.  328 

Jacobson's  nerve,    271 
Joint,   inferior  radio-uinar, 

114 
tibiofibular,  184 

—  superior   radio-uinar. 
114 

tibiofibular,  184 

—  temporomaxillary.    202 
Joints,  carpal.   Ill 
Jugular  ganglion,  270 

Labyrinth  of  Icidney.  509 
Laryngeal    pfjuch   or  sac, 
309 

—  sinus.  309 
Laryngopharynx,    293 
lenticular  ganglion,  motor 

root  of.  280 

—  nucleus.  304 

—  or  ophthalmic  ganglion, 
278 

Leaser's  triangle.  218 
Ligamenta  alarla,  181 

—  subflava,  280 


Ligament.   Ligaments: 

—  anterior  annular,   93, 
100 

of  leg.  157 

—  —    common,    of    spine, 
287,  430 

—  —   co.stovertebrai    or 
stellate,  429 

—  asiragaionavicular. 
18{> 

—  calcaneocuboid.    189 

- —  calcaneonavicular.    189 

—  chrondoxlphoid.  429 

—  coracobrachial,       of 
Schlemm.   80 

—  costocolic.  472 
-—  cotyloid.   150 

-—  external  annular,  of  leg. 
157.    104 

lateral,  of  ankle.  180 

of  elbow.   110 

of  Jaw-Joint.  202 

.^  of  wrist,   112 

tarsal.  255 

--  falciform.  5.52 

—  femoral.  141 

—  glenoid.  80 

—  glenoldeobrachiale     In- 
ferius  of  Schlemm.  80 

—  -  -—  internum       of 

Schlemm.   80 

—  ■  great  sacrosciatlc,    125, 


450,   552 


450 


314 
at 


—  Heaselbach's. 

—  -  Heys.    141 

—  hyo-eplglottldean, 

—  -    Internal   annular, 
ankle.    170.    173 

lateral,  of  ankle.  180 

of  elbow.  110 

of  Jaw-Joint.  202 

—  of  knee.  105.  180 

of  wrist.  112 

tarsal,  255 

—  long  external,   of  knee. 
18(J 

—  median    puboprostatic, 
of  Krause.  442 

—  odontoid  or  check,  288 

—  of  Zlnn.  279 

—  palmar  intercarpal.  113 

—  paliH»bral.   255 

—  posterior  annular.  90. 
104.   100 

common,  of  spine, 

287,  430 
-    —    occipito-axlal,    287 
of  knee.   180 

—  pregleno-infrahumeral, 
of  Farab<puf.   80 

—  pterygomaxiilary.    291 

—  pubocapsular    or    pubo- 
femoral.  155 

—  rhomboid.  225 

—  small  sacrosciatlc.  553 

—  styiomaxillary.  217.  202 

—  supraglenoprehumeral, 
of  Farabopuf.   80 

—  supraglenosuprahumer- 
al.  of  Farabflpuf.  80 

—  suspensory,    of   axis, 
288 

—  thyro-arytaenold.    312 

—  thyro-epiglottidean, 
314 

—  tibiofibular,    184 

—  transverse  superficial. 
98 

— '  triangular.   442.    448. 
449 

—  true,  of  the  bladder, 
523.  524 

—  Y-shaped,   of   Bigelow, 
155 

—  zonular  or  ring,  155 


Ligamentum    Jugale.    314 

—  mucosum,  181 

Limbic    or    falciform    lobe, 

336 
Lumbosacral    cord.   518 
Luschka's  muscle,  450 

—  tonsil,   293 

Lyra  or  lyre  of  David,  343 

Marsupial   notch,  328 
Mediastinum,      anterior, 
405 

—  posterior,   424 
Meibomian  glands.   255 
Membranous     cochlea,    or 

sea  la  media.  394 
Muscle.  Muscles : 

—  al>ductor  pollids.  103 

—  accelerator  urlnae.   430 

—  adductor  ma  gnus,  upper 
part,  127,   153 

—  aryteno-epiglottidean. 
311 

—  attolens  auriculam.  190 

—  attrahens  auriculam. 
190 

—  azygos  uvulae.  295 
--  brachlaiis  antlcua,  80 

—  cervical  is  ascendens, 
233 

— *'complexu8.  229,  234 

—  crureus.   150 

—  depressor   alae   nasi, 
250 

anguli  oris.  250 

labli  inferioris,  250 

—  -  ejaculator  semlnis.  439 

—  elevator   of   lip,   super- 
ficial, 250 

—  —  of   upper   lip, 
250 

—  -  erector  clitoridls, 

penis,  438 

spinae.  233 

—  extensor  Indlcis. 
minimi  diglti. 


deep. 
447 


105 
104 
ossis  metacarpi  poi- 
nds. 105 
primi  intemodii  poi- 
nds. 105 

secundi  internodii 

I         poinds,  105 

—  external  rectus.  279 

'     —  inferior  lingual,  310 

—  levator  anguli  oris.  250 

scapulae.  229,  230 

labli  superiorls,  250 

'     — alaeque  nasi, 

250 

paiati.  295 

'     —   orbicularis   paipebra- 

,         rum,  249 

I     —  occipitofrontalis.  100 

I     —  palatoglossus,  205 

I     —  palatopharyngeus,  205 

I     —  pronator  radii  teres.  03 

—  pyramidaiis  nasi,  240 

I     —    rectus   capitis   anticus 
,         major.  284 

1 minor,  284 

I     —   —   internus.    270 

labli.  of  Ael>y.  251 

i     —  retrahens  auriculam. 
I         190 

I     —  sacrolumbalis,  233 
'     —  semispinalis  colli.  2.34 
I     —  serratus  magnus.  08 

—  sphincter  vaginae,  447 

—  spinalis  colli.  233 

—  splenius  colli,  231 
!     —  subcrureus.   152 

superficial    lingual.   316 
supinator  brevis,   82, 
105 
—  longus,  03,  104 
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208 


324 


MuBcIe,  MuRcIes : 

—  tennor  palntl.  295 
tarsi,  257 

—  —    vaginae    fomorlg. 
121).  ir>o 

—  thyroarytenoid.  311 

—  thyro-epiglottldeaD. 
311 

—  tibialis  antlroH.    158 

—  —    I>OHtlcU8,    170 

—  trarlielomastoid.   233 

—  trnnHVorsaliM  cervlols, 
233 

—  trinngularis  sternl,  402 

—  vastus  externus,   150 

—  —  internus.   150 

—  zygoma ticuB  minor.  250 
MusruloHpiral    groove,    82 

Nasopharynx,  293 
Nates.   328 
Nerve,   Nerves : 

—  anterior  crural,   142, 
14H,   150 

interosseous.  90 

—  —  superior  dental, 
tilAal.  100,  165 

—  Arnolds,  270 

—  auditory.  201.  .307. 

—  olrcumnex.    04.    07, 
71.   210 

—  collateral  digital.  90 

—  communicans   tibularis, 
i;J3.   100 

tibialis..  132 

—  crurul  branch  of  gen- 
itorrural.    142.    148.   510 

—  dorsal  branch  of  ulnar, 
SO 

cutaneous.  94 

—  external  cutaneous.  125, 
135.  142.  iAfi,  510 

—  —   laryngeal.   220 

palatine.   290.  305 

plantar.   178 

F><>pllteal.  133.   105 

—  —  respiratory,  of  IJell, 

07.  210 

—  facial,  pars  Intermedia, 
324 

—  genital  branch  of  gen- 
It  ocrurai.  458 

—  gen  it  ocrurai.    510 

—  iliac  branch  of  illohy- 
prjgastrlc.   452 

—  -..  —  of  last  dorsal. 
452 

—  Inferior  dental.  264 

--  -  maxillary,  254.  203, 
274 

—  -    intercostohumerai,    00. 

74 

—  Internal^  cutaneous,   64, 

08,  70,   78 

laryngeal.   220 

—  —  plantar,  178 

popliteal.   132 

pudlc.    128 

—  —  saphenous.    165 

—  last  dorsal.  123 

—  lesser  Internal  cutane- 
ous, or  nerve  of  Wris- 
berg.   64.   68.   70.   78 

—  long  buccal,  255 

—  malar  branch  of  tem- 
poromalar.  282 

—  median  palmar  cutane- 
ous. 90 

—  middle    and    Internal 
cutaneous.  142 

—  -  -  or  long  subscapular. 
07 

—  -  superior  dental.  298 

—  musculocutaneous,  160, 
165 


Nerve,  Nerves : 

—  musculospiral,    64,    68, 
70,   82,   92 

—  nasal.  277 

—  of  Cotunnius,  301 

—  orbital,  298 

—  pars     intermedia     of 
Wrisl>erg.   201.   324 

—  patellar  branch  of  long 
saphenous,    142 

—  perineal    branches   of 
fourth  sacral,  450 

—  iietrosal,  large,  deep. 
297 

—  pneumogastrlc.     220, 
2iO.  324,  408.  425,  497 

—  posterior    interosseous, 
105.   108 

superior  dental.  298 

—  radial    branch   of   mus- 
culospiral, 89.  92 

—  recurrent  branch  of  In- 
ferior maxillary.  203 

laryngeal.   270.  313 

—  to    the    rhomboids.    51, 
07.    210.    230 

—  septal  branch  of  nasal, 
301 

—  short  saphenous.   106 

—  sixth,  280 

—  small  sciatic.   128,   1.30. 
13.3.   1.3.5.   130.   100.   447 

—  —   —   cutaneous 
branches  of.   125 

—  spinal  accessory,  20 1, 
214.   220,  .324 

—  superficial  cervical.  207 

—  superior  maxillary,  254, 
274 

—  supraclavicular.  209 
-  suprasternal.  2(>7 

—  temporal    branch    of 
mnlar.  195 

of  temporomalar, 

260,    201,    282 

—  temporomalar.  282.  298 

—  third.  280 

—  tympanic  branch  of  fa- 
cial. 300 

Vidian,  297 
Nervus  cerebral  Is  III.,  275 

IV.,  275 

v.,  273 

Yj^    275 

—  pathoticus.  275.  276 
Nucleus   of    Hurdach's   col- 
umn.  348 

—  of  (Jolls  column,  348 

—  of  sixth  nerve,  354 

—  of  III.  nerve.  357 

—  polyposus,  430 

Optic  lol)e8,  328 

—  radiation.  364 
Oral   pharynx.    293 
Orbicular   ligament,    115 
Organ  of   (iiraldes,   402 

Pacchionian   bodies.   317 

—  granulations,   198 
Pes  hippocampi.   342 
Pillars  of  the  iris.  380 
IMnna.  258 

Pituitary    body.    203,    322, 

338 
Plexus  gulae.  420 
Pomum  AdamI,  194 
Posterior   carpal    rete.   100 

—  longitudinal    bundle, 
354,   357 

Pretracheal   fascia,  209 
Pubic     portion     of     fascia 

lata.    142 
Pulmonary  orifice.  412 

3G 


Pyramid  of  Ferrein.  509 
Pyramidal    tract,    crossed. 

240 
direct.  240 

Heceptaculum  chyll  514 
Kecessus     Infundibullfor- 

mlH.   293 
Renlculi.   508 
Respiratory   bundle.    348 
Hete,  anterior  carpal,  104 
Kiblwn  of  Hell,  327 

Saphenous  opening.   140 
Scarpa's  triangle,  122,  146 
Sclerotic  coat,  or  white  of 

the  eye,  378 
Semilunar  fascia,   80 

—  fibrocartilages  of  knee, 
181 

—  notch,  328 

Sensory  decussation  of  me- 
dulla  oblongata.   352 

Septum,  anterior  peroneal, 
158 

—  posterior  peroneal.   158 
Shoulder-Joint,     accessory 

ligament  of.   85 
Sigmoid    flexure.    480 

—  notch,  201 

Sinus  alae  parvae.  202 

—  basilar,   203 

—  Inferior  longitudinal, 
199.   202 

-    lateral,  202 

—  pyriformis.   294 

—  superior   longitudinal, 
202 

Soda  parotldis.   252,   290 

Sphenoidal      fissure.     275, 
280,   2J)7 

Sphenomaxillary    fissure, 
*>82 

— "fossa,  303 

Spinal  cord,  anterior  col- 
umn of,  243 

horn  of,  245 

—  —  lateral  column  of, 
243 

horn  of.  245 

—  —  posterior  column  of, 
243 

horn  of,  245 

Steno's  duct,  290 

Stria      fornlcis      or      stria 

plnealis,   340 
Subclavian   trianii^le.  214 
Subthalamic  nucleus.   360 

—  region,  338 
Sulcus,    callosal,   330 

—  callosomarginal,  334 

—  intraparietal.  of  Tur- 
ner. 335 

—  limiting,  of  Rell.  334 

—  occipitotemporal,  335 

—  parallel,  or  first  tem- 
poral, 335 

—  second  temporal,  335 
Superficial    arcuate    fibres, 

327 
Supra-acromlal    branches, 

09 
Suprasternal   notch.  52 

Taenia   semicircularls,   341 
Testis.  328 
Thoracic  axis.  05 
Thyrohyoid    membrane. 

222.  310 
Transverse    fas<'la,    455 
Triangular    fascia    of    the 

al)domen.  457 

—  flbrocartilage.  115 

—  ligament.  442,  448.  449 
Trigonum  ventricull.  342 
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Torcular  IlerophiH.  202 
Tubercle  of  Rolando,  327 
Tunica  RuyfU'hlana.   .tlO 
Turbinated  bonea.  801 
Turk's  bundle.  358 

Valve  of  TIouHton.   nSG 

—  of  VleuKKenu,  328 
Valvulae  ciinniventea,  484 
Vein.   Velna : 

—  azygos  major,  408,  412, 
428 

minor  superior,  420 


Vein,  Veins : 

—  external  pudlc.  148 
saphenous.  166 

—  great  cardiac,  414 

—  Inferior  dental,  262 

—  Internal  Iliac.  514 
saphenous.  140,  142, 

148,   16.").   166 

—  of  corpus  striatum,  341, 
344 

—  of  Cialen,  344 

—  of  Verheyn.  508 

—  suprascapular,  215 


Velum  Interposltum,  343 
Venae   Thebesll.   414 
Vesical  layer  of  fascia  en- 

dopelTlna,  523 
Vidian  canal.  297 
—  nerve,  297 

Wharton's  duct.   290 
White    line   of   pelvic    fas- 
cia. 450,  520 
Wisdom  tooth,  290 
Womb.  543 
Wrlst-Jolnt.   Ill 
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Abdomen,  42 

—  contents  of.  482 
Accessory    lemniscus,    367, 

373 
Acromion,  41 
Adit  us   laryngls.   308 
Adminiculum   lineae  albae, 

456 
Aequator  bulbi,  376 

—  lentis,  383 
Agger  nasi.   302 
Ala  clnerea.  331 

—  lobull  centralis,  330 
Alae  nasi.   103 
Alcock's  canal,  450 
Alveoli  pulmonis,   427 
Ampbinrthroses      Intercar- 

peae,   111 
Ampulla    ductus    deferen- 

tis,    528 
lacrimal  Is,  257 

—  recti.  524 

—  tubae  uterinae  [Fallo- 
pii].   547 

Ampullae  membranaceae, 
394 

—  osseae,  302 
Anal   canal.   536-548 
Anastomosis  around  ankle, 

160 

elbow.  80,  105 

knee,   134 

Angle  of  Louis.  52 
Angular  gyrus.  335 
AnguluH  irIdlH.  384 

—  ocull  (lateralis,  medi- 
ans i.  247 

Annulus  conjunctivae.   378 

—  femoralls.  146,  511 

—  flbrocartilaglneus  (mem- 
bran,    tympanl),    388 

—  flbr(»8i  (cordis),  424 

—  flbrosus  (flbrocartilnffi- 
nis  Intervertebralis,  286, 
4.30 

haemorrboidalis.    536, 
.548 

—  inguinaiis  abdominaiis, 
456 

subcutaneus.  436.  452 

—  Iridls  (major,  minor), 
384 

—  ovallH.  417 

—  tendineuH     communis 
(Zinnl).  270 

—  uretli rails.  .537 
Ansa  du<^>denalls.  463 

—  hyp«)gIossl.  220.  269 

—  intestlnalls,  463 

—  ienticularis.  362 

—  peduncularls.   362 

—  -  Hubclnvia    [  Vleussenii], 

227    272 
— "unibTlicalis.  463 
Anterior     commissure     of 

vulva.  444 

—  fornix  of  vagina.  545 

—  intercostal  arteries.  402 

—  Interosseous  nerve  of 
forearm,  96 

—  marginal  bundle,  365 

—  median  line,  42 

—  mediastinum,  406 

—  pyramid,  326 


Anterior  tibiofibular  com- 
partment of  leg.    168 

—  triangle  of  neck,  216 
Antbelix.  259 
Antibrachium,  41 
Antlcubital  fossa.  80 
Antitragus,  258 
Antrum  pyloricum.  448 

—  tympanicum,   386 
Aorta.   400,   422,  424,  426, 

512,  513 

—  abdominaiis,  513 

—  ascendens,  422 

—  descendens,  409,  524 

—  thoracallH.  422,  426 

ramus  visceralls.  426 

Aortic  opening   in  dia- 

phraiGrm.  511 

—  valvo.  421.  423 
Aportura  Iffteralis  ventric- 

ull  quarti.  331 

—  modiana      ventricull 
quarti.  331 

—  tyropanica  canaliculi 
chordae.  386 

Apex    cartllaginls    arytae- 
noidoae.    314 

—  columnac     posterloris, 
145 

—  cordis,  412 

—  linguae.  316 

—  nasi.   103 

—  prostatae.  527 

—  pulmonis,  408 

—  suprarenalls     (gl. 
trae).   .509 

Aponeurosis,    brachial, 
77 

—  of  external  oblique. 

—  M.    obliqui    externi 
domlnis.  454 

—  palroaris,  97.  98 

—  plantaris,  157.  173. 

—  urogenitalis.  505 
Appendices  epiploicae,   486 
Appendix  fibrosa  hepatls, 

504 

—  testis   rMorgflgniil. 

—  ventrlctili  laryngis. 

—  vesiculosa 
546 

Aquaeductus   cerebri    [  Syi- 

viil.   .328 
Arachnoldea 

198.    317 

—  spina 'is.  238.   239 
Arachnoldeal      villi,      198. 

.317 
ArlM)r  vitae  cerebelii,   353 

of  uterus,  549 

Arcuate  fibres.  364 
Arcus  aortae,  409.  422 

—  (arteriosus)    plantaris, 
178.   179 

—  —   rami   perforantes, 
178 

—  cartilaglnis    cricoldeae, 
314 

—  coat  a  rum.  399 

—  lumbocostails    lateralis 
rnalleril,   511 

mediaiis.  511 

—  M.  solei.  169 

—  tarseus,  279 


dex- 
60. 

454 
ab- 


176 


462 
309 
[Xforgagniil, 


encephali. 


Arcus  tarseus  inferior,  279 
superior,  270 

—  tendineus    fasciae    pel- 
vis, 521,  541 

—  —    M,    levatoris    ani, 
520,  541 

—  venosi  digitales,  89 

—  venosus  dorsalis  pedis, 
156 

plantaris,  176    , 

—  voiarls   (arteriosus) 
profundus,    103 

superficial  is,  102 

Area  acustica.  331 

—  cochleae,  393 

—  nervi  facialis,  393 

—  parolfactoria   [Urocae], 
337 

—  vestibularis  Inferior, 
394 

superior,  393 

Areola  mammae,  42 
Arnold's  nerve.  270 
Arterla,  Arterlae : 

—  acetabuii,  528 

—  alveolares  superiores 
anteriores,   298 

— alveolaris    inferior,    262, 

2((4 
ramus  mylohyoldeus, 

262,  264 

—  —    superior    posterior, 
262 

—  —    rami    gingivaies 
superiores.  262 

—  angularis,  252 

—  anonyma,  224,  442 

—  appendicularis.   474 

—  arciformes  renis,  506 

—  arcuata,  160 

—  auditiva  Interna.  320 

—  auricularis  posterior, 
195,  218 

profunda,  261 

—  axillaris.  63.  65,  66,  78, 
78 

—  basllarls,  201,  320 
rami  ad  pontem.  320 

—  brachialls.  78.  79.  82 

—  bronchiales.  409.  426 

—  bucclnatoria,  262 

—  bulbi  urethrae,  443.  529 

—  —  vestibuii    (vaginae), 
448.  .531 

—  carotis  communis.   220. 
282     422 

— "—   externa,    218.    220. 
252.  268 

—  —    interna,    200.    208, 
220.   268.   273.    297.    32() 

—  —   ramus   carotlcot.vm- 
panlcus.  297 

—  centralis  retinae.  278 

—  cerebelii   inferior  ante- 
rior. 320 

posterior.  320 

superior.  320 

—  cerebri   anterior.  320 

media.  320 

posterior.  320 

—  cervical  is   ascendens, 
226.  235.  242 

—  —  rami  musculares, 
235 
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Arteria,  Arteriae : 

—  cervlcallB  ramus  pro- 
fuuduH.   2Hr> 

—  —   rami   splnales,    238, 
242 

profunda.  220,  235 

BuperflcialtB,   220, 

229.  230 

—  chorioldea.  320 

—  cillares  anterlorea,  278 

—  —  poa»^erl<>rPH.  27H 

—  circumflexa  femorls  lat- 
eralis. 148 

—  —  —  —   ramus  aa- 
cendeuR,  120 

medians,  127, 

148,  153 

—  —  —  profundus.  153 

— acetabull,   153 

superficialls.  153 

humeri  anterior,  04, 

71 
posterior,  04,  09, 

71 

iiium  profunda,  514 

superficialis,  140, 

148,   451 
scapulae,  04,  70,  72, 

73 

—  clitoridis,  448,   531 

--  coeliaca.   490,  401.   513 

—  col  lea  dextra.  474 

media.  474 

sinistra.  470.  477 

—  collatcralls    media,    84, 
105 

radialis.  84,  105 

Tilnaris  Inferior,  08. 

82.   84.    105 
— superior,  08,  84, 

105 

—  comitans    Ischladicl. 
127.  128 

—  communicans    anterior, 
320 

posterior.  320 

—  CO njuncti vales    (nnte- 
rlores.    posterlores ) .    278 

—  coronaria    (cordis) 
dextrn,  413.  422 

—  —  ramus  descendens 
posterior,   413 

—  —    (cordis)    sinistra, 
413 

—  —  ramus  circumflexus. 
413 

—  —   —    descendens    an- 
terior.  413 

—  cystica.  470.  490 

—  deferentialis.  458.  529 

—  diffitales    (manus)    dor- 
sales.   90.   100 

plantares.  178 

—  —    volares    communes, 
98 

proprlae.  98 

—  dorsalis  clitoridis,  448, 

— '—  Indlcls.  100 

nasi.   279 

pedis.  100 

—  —    ramus    plantarls 
profundus.    1C>0 

penis.  443.  541 

—  epigaatrica     Inferior. 
140.  454.  450.  514.  527 

—  —  ramus  obturatorius, 
514 

supprflcialls.  148. 

451 
superior.  402.   454 

—  episclerales.  278 

- —  ethmoidalls  anterior. 

278 
posterior.  279 


Arteria,  Arteriae : 

—  femoralis,  145,  148,  149, 
154 

rami  inguinales,  140, 

148 
—  musculares,   148, 

149 

—  frontalis,  195,  279 

—  gastrica  dextra,  490 

—  —    sinistra.    47(J.    492, 
513 

rami  oesopbagel, 

492 

—  gastricae  breves,  492 

—  gastroduodenalis,  490 

—  gastro-epiplolca    dextra 
and  sinistra.  490.  492 

rami  eplploici.  490 

—  genu   inferior   lateralis, 
134 

medians,  134,  105 

media.  134 

—  —  superior   lateralis, 
l.'?4 

medians.  1,34 

Ruprema.   149.  150 

rami  articuiares, 

l."»0 

—  -    —   —    —    musculares. 

l.'O 

ramus  saphenus.  150 

--   glutaea    inferior,    127. 

528 
Kuperior,  120.  528 

—  —   —    ramus    inferior, 
120.  528 

superior.  120, 

528 

—  haemorrholdalis   Infe- 
rior.   450.    529 

media.  529 

—  —    superior.    470,    477, 
530    .5.32 

—  hepatica.  470.  490,  492, 
513 

—  —  propria.  490 

—  --   ramus   dexter,    470. 
490 

sinister.  490 

—  hypogastrlca.  514,  528 

—  iloae.  474 

—  ileocollca.  474 

—  liiaca   communis.  513 

—  —  externa.  514.  527 

—  iliolumballs.  242.  528 

ramus  iliacua.  528 

lumbalis.  528 

spinalis.  242.  .528 

—  Infraorbltnlls.  298 

—  Intercostales.   24C.  399, 
400.  401,  420.  428 

—  Intercostalla  suprema, 
220.    242.    401 

—  interlobulares  renis,  500 

—  interoHsea  communis,  94 

dorsalis,  94.  105 

recurrens.  105 

volares.  94.   90.   105 

—  Intestinales.  474 

—  jejunales.  474 

—  labiates  posterlores, 
447.  529 

—  labia  lis  inferior.  2.52 
superior,  252 

—  lacrimalis.  278 

—  iaryngea    Inferior.    292. 
311.  313 

—  —   superior.    220.    252, 
310.  31.3 

—  llenalls.  472,  513 

rami  llenales,  492 

pancreatici.  492 

—  lig.  teretis  uteri.  514 

—  lingualls.  218.  220,  207, 
317 


Arteria.  Arteriae : 

—  lingualls  rami  dorsales 
linguae.  207,  317 

ramus  hyoideus,  220 

—  lumbales,  242.  513 

ramus  dorsalis.  513 

spinalis,  238,  242. 

513 

—  lumbalis  ima.  513.  532 

—  malleolaris  anterior  lat- 
eralis, 100 

medians.  100 

posterior  lateralis 

172 
medians.  172 

—  mamma  ria  interna,  226, 
402,  407 

rami  Intercostales, 

402 

—  —  —  perforantes,  55, 
399.  402 

rami  sternales.  402 

—  marglnalis  lateralis,  157 
medians.  157 

—  masaeterica,  201,  202 

—  maxlllarls  externa.  218, 
220.   252 

—  —  rami  glandulares. 
218 

—  —  ramus  tonsillaris. 
218 

—  maxlllaris  Interna,  252, 
201.  208 

—  raediana.  90 

—  mediastinnles   ante- 
rlores.  407 

—  menlngea  anterior.  203 
media.  198.  203,  202. 

273 

ramus  meningeus  ac- 

cessorlus.  203,  202    273 

—  —  —  pptrosus  super- 
Oclalls,  273 

—  menlngea  posterior.  203, 
208 

—  mentalis.  204 

—  mesenterica  inferior, 
477.  513 

superior.  474.  513 

—  metacarpeae  dorsales, 
90,  100 

volares.  98.  103.  104 

—  metatarseae  dorsales, 
100 

plantares.  178 

—  musculophrenica.  402 

—  nutrlc'a  femorls  infe- 
rior. 130 

superior.  136.  152 

fibulae.  172 

—  nutriciae  humeri.  84 

—  nutricla  tibiae.  172 

—  obturatorla,  154.  .528 
ramus  anterior,  154. 

528 
posterior.   154, 

528 
publcus,  528 

—  occipitalis.  190.  203, 
214.  220.  230.  235,  268. 
209 

ramus  menlngea.  203 

musculares,  235 

descendens.  235 

mastoideus,  235 

—  oesophageae.  420 

—  ophthalmica,  203.  273, 
278 

rami  musculares.  278 

—  ovarlca.  513.  542 

—  nalatina  ascendens.  218, 
208.  295 

descendens.  295 

—  palpebrales  laterales, 
278 
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Arteria,  Arteriae : 
meoialeH.  1170 

—  pEDcreatlcoduodenalea. 
inferior  et  superior,  474, 
490 

—  —  rami  duodenales, 
41)0 

panereaticl.  400 

—  penis,  443.  520 

—  p4>rforan8    prima,    136, 
lo2 

secunda.  130,  152 

tenia.  136.  152 

—  pericardiacophrenica, 
407,  408 

—  perinel,  430.  446,  520 

—  peronaea,   172 

—  —  rami  caicanei  later- 
ales,  172 

—  —   —   communicantes. 
172 

ramus  perforans.  172 

—  pharynR*^a  aacendens. 
203.  220,  268 

rami  pharyngei.  268. 

205 

—  phrenica  inferior.  513 

—  —  rami  suprarenalea 
Buperiores.  513 

—  ptirenieae  super  lores, 
426 

—  plantaris  lateraliK,   178 
medians,  178 

—  —  ramus  profundus, 
178 

superflcialls,  178 

—  poplitea,  133 

—  profunda  brachli,  78, 
80,  82,  84 

ramus  deltoideus, 

84 

clltorldis.  448 

femorls,  136,  148, 

152 

linguae.  267.  317 

penis.  443.  520 

—  pudenda    interna.    126, 
4.fo.  52J» 

—  pudendae  externae,  140, 
148.  451 

—  pnlroonalis.   400.   417, 
423,  428 

—  —   ramus  dexter.    400, 
417 

sinister.  400,  417 

—  radial IH.  74,  82.  00,  106 

—  —   ramus  carpeus  dor- 
sal is,  106 

volaris.  02 

—  —  —  volarls  Huper- 
flcialis.  02 

—  recurrens    radialis.    02. 
105 

tibialis  anterior.  160 

ulnaris.  82.  04,  105 

—  rennlis.  506.  513 

—  sacrales   laterales.   242, 
528 

—  —   rami   spinales,   242, 
528 

—  sacralls  media.  513.  532 
posteriores.  430.  529 

—  sigmoldeae.  477 

—  sperroatica  externa, 
4.58.   514 

interna,  458.  513 

—  spinalis  anterior.  242, 
.310 

posterior.  242.  310 

—  sternocleldomastoidea, 
220 

—  snbrlavia.  6.3.  226.  422 

—  sublingualis.  267 

—  submentalis.   218 

—  subscapularis,  64,  78 


Arteria.   Arteriae : 

—  supraorbitalis,  105.  270 

—  suprarenales.  inferior 
and  media.  513 

—  surales,    lateralis  and 
miHlialis,   134 

—  tarsea  lateralis.  160 

—  tarseae  mediates.  160 

—  temporales  profundae, 
anterior  and  posterior, 
261.  262 

—  temporalis  media,  252, 
2(;o 

—  —    superflcialls.    105, 
252,  260,  268 

ramus  frontalis,  105 

parietalis.  105 

—  testicularis.  513 

—  thoracalis  lateralis,  55, 
61,  64.  68 

—  —  —  rami  mammaril 
externii,  55.   64 

suprema.  63 

—  tboraco-acromialls.  64, 
65,  70 

rami  pertorales.  65 

ramus  acromialls, 

65,  70,  71 
deltoideus.  65,  70 

—  thorncrKlorHalis.  (J4 

—  thymieae,  407 
-  thyreoldea  Ima    (Var.), 

224    422 
— "—Inferior.  226 

superior.  220.  222 

ramus  hyoldeus.  220 

sternomastoideus. 

220 

—  —  —  —  crirothyreoi- 
deus.  224 

—  tibialis  anterior,  160 

posterior,  172 

rami  caicanei  me- 

dlales.  172 
flbularls.  172 

—  transversa  colli.  73.  214, 
226 

—  —  —    ramus  descen- 
dens.   230 

faciei.  252 

scapulae.   73,  226, 

220.  230 

—  tympanies  anterior.  261 
' inferior.  268 

superior.  273 

.     —  ulnarfs.  82.  02.  84 

I     —  —   ramus  carpeus  dor- 

I         sails.  04 

volarls,  04 

—  umblllcales.  520 

—  urethalls.  443,  448,  520. 
531 

—  uterlna.  520.  542 

ramus  ovarii.  542 

tubarlus.  542 

—  vaglnales.  520.  542 

—  vertebra  lis,  201,  20.T 
226.  235,  242.  284. 
310 

—  —  rami  spinales.  238. 
242.   284 

ramus  meningeus. 

203 

—  vesicales  superiores.  520 

—  vesicalls  Inferior.  520 

—  zygomatico-orbltalls, 
252 

Arterial    circle  of  Willis, 
320 

—  crucial  anastomosis.  127 
Arteries,    facial,    218,    220, 

252 

—  obliterated  hypogastric, 
514.  528 

Arteriolae  retinae,  381,  382 


Articulatio.  Articulationes : 

—  acromlodavlculurls.  71 

—  atlanto-eplHtrophlca. 
287 

—  atlanto-occipitnlls,    287 

—  calcaneocuboldea.  175, 
ISH 

—  capitulorum    (costa- 
rum),  420 

—  carpometacarpea    polii- 
cis,   115 

—  carpometacarpeae.    115 

—  costotransversariae.  420 

—  costovertebrales.  420 

—  coxae.  156 

—  cricoarytaenoidea.  315 

—  crlcothyreoidea.  314 

—  cubit  i.  100 

—  cuneonavicularls,  188 

—  digitorum     (manus), 
116 

pedis,  100 

—  et    ligamenta    capitis, 
286 

—  —  —  cinguli   extremi- 
tatis  inferloris,  5.52 

superioris, 

71,  225 

—  genu.   180 

—  humeri.  84 

—  humeroradialis.  110 

—  humero-uinaris.    110 

—  incudomalleolaris.   390 

—  incudostapedla.  300 

—  Intorcarpea.   115 

—  Interchondrales,  420 

—  intermetatarseae.   100 

—  Intertarseae.  187 

—  Intervertebrales,  430 

—  mandlbularls.    262 

—  manus.  111 

—  metacarpophaiangeae, 
116 

—  metatarsophalangeae, 
175 

—  ossiculorum  audltus. 
300 

—  ossis    pisiformls.    113 

—  pedis,   100 

—  radiocarpea.    Ill 

—  radio-uinaris   distalls. 
110.   114 

proximalls,  110,  114 

—  sacroiliaca,  553 

—  scapulohumeralls.  84 

—  sternoclavicularis.   225 

—  sternocostales.    420 

—  talocalcanea.    175.    187 

—  talocalcaneonavicularis, 
187.   188 

—  talocrural  Is.  185 

—  talonavicularis.  188 

—  tarsi    transversa    (Cho- 
parti).  122,  187 

—  tarsometatarseae.    175 

—  tibloflbularis.     184 
Articulation.   Articula- 
tions : 

—  of  atlas,  axis,  and  occi- 
pital bone.  287 

—  capitular,  420 

—  costo-transverse.  420 

—  costo-vertebral.  420 

—  crico-nrytaenoid.  315 

—  cricothyreold.  314 

—  of  the  foot.    185 

—  interchondral.  420 

—  intervertebral.  430 

—  manubrio-gladiolar.  429 

—  sternoclavicular.   225 

—  sternocostal,  420 

—  temporomaxillary.  262 

—  thorax.  420 
Arytaenold  cartilages.  314 
Ascending  fibre  system,  365 


Alloc  latioD    flbre    iTstema, 

:tT3 
Atrium  RordlB.  -112 


~  —  IlKamentii  of.  :t»0 
Aurlrlp.  iFfl.  4i:<.  418 

—  IlKBmelilB  or.  jsn 

—  rlghL  -112.  41">,  410 


oc'ull  (externa,  interna), 

376 
—  optica.  3TS 

KarfhollD.  dun  nF.  44T 
mnliolln'il  aland..  44T 
Basal    fEnnrlm    r>r   cerebral 

hemUpliereg.  3«4 
RtHllar  ilnai,  sn.'l 
BanlB  cartllRslDlii  «r;tBe- 

noidMe.  314 


—  encepliall.  318 

—  OKxIloll.  3n-.> 

—  piHluaeuH.  .SnS 

—  proBla(~~    ""' 
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I.  408 


-  pyrnmlills  (renlBl.  608 
—  I  taped  la,  nHO 
Bell,  nerve  of,  <1T 
Berltn.  POlumnH  nf,  no8 

Dlpilnr  rellH  of  retina.  .100 
Bladder,  iirlnBr.v,  SOS.  r.ar., 


'4^  " 


indltloD 


■ —  orin<v»  "of.  r.;i7 
—  trigone  of.  ri.lT 
Bodj  of  dltorlB.  444.  448 
-  of  the  penlB.  4^5 


—  plems,  0«.  67.  21S.  218. 

SkId.  bane  of.  .t^l 

—  prMenatlon  of.  201 

—  TBmoyil  ot  201 


Burrnpbsrrniiral   tiise\t, 

2S1.  201.  am 
Bnlb  of  the  p 

—  of  tbi    -     ■ 
ItulbuB  a 

—  pornu  pamprion^.  o-ii 

—  ochII,  IM.  28a  375 

—  olfaetorldB.  33  T 

—  pant  I*.  327 


■foae  Jugtilar 
jr.  20!l 
eslibull  (TBgl 


BurHU,   Bursae; 

—  anaerlna.  is;! 

—  IdripftngaHlrot'npmlallB. 

—  blc  I  pi  to  radial  la.  S-2 

—  rubllallii   interosBriB.  82 

—  KhitfteofirnorallB.  ia« 


—  IntPrmelBtarMuphalan. 

—  IntratendlTipa  olerranl. 
R4 

—  Isrhiiiillrn    M.  Blutael 


InllMlm!' doraL  71 

—  —  ppcllnel.  IS,'! 
perioralla  majorla. 


torll  propria.  in3 


-  miiHdiliini 
Hum   pedis. 

-  iimeotsll". 


-  trochant erica,  12.1 


-  nuprapBtellBrlB.  1R4 

-  n-ndlrlK     MilcBnel 

-  trm-hanlprica   M.   glil- 


—  —  posterior. 

-  minimi.  120 


I  ophthaimieii*. 
CRllosal    coDvalutlon.    330; 

—  aulciw.  33  a 
CBlloBo-marglnal   fl»»ure. 

Ca'lycea  renalea.  500 

maJorea.  509 

■aluorea.  501) 
Camera  oculi  anterior.  37ft 

poilerlor.  3T<I.  384 

Tamper,  fascia  of.  451 
Canalla,   I'BnaleB: 

—  adductnrlua    lllunt- 
erl      l-ll) 

—  carollciiv  287 

—  carpi,  m  113 

—  ceiiiralla   imedulla* 
KpinallHi.  :;44 

—  vervklfl  iitcrl.  S44.   049 

—  femora  lis,    14S 

—  livflloldeuB.   382 


iHllfl,   72.      I     — 


—  aemlelrcularea  om 

302 

—  BpirnllH  cochlpae, 

—  —   mi.dioll,   3113 

—  vertebrallB.  237 
rapllll,    104 
Capltiiliim  mallet.  38 

—  atnpedla.  .188 


—  adli 


capBu 


adlnosa  renia.  TiOS 
arllcularia     See  Art 

—  erWthyreoldeB. 


—  nuclei  dealati.   356 
CapmiW  (if  ihi.  kidney.  505, 

—  'of  lena.  383 

—  of  Tiiioi,,  271),  277,  282 


-  aiaren  mino _ 

-  ,  alnrl"  major,  258 

—  orjlnpnoldea.  .114 


—  crlcoldea.  31 
lierell.  Sl.'S 

—  Ppiitlottlra. 

—  larynglB.  311 


nil 


ralis,  257 
' —  Beptl  nasi,  257 
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Cartllago.  CartllaglDes : 

—  scKamoldea,  312 

—  ttayreoidea,  313 

—  trltlcea.  311 

—  tubae  audirivae.  290 
Caruucula  lacrimalis,  247 

—  Hublingualls.  21)0 
Caruncuiae     bymeDales, 

44r>.  545 
Cauda  epididymldls.  460 

—  equina,  242 

—  hellcU.  251) 

—  nuclei   (.'audatl.   342 

—  pancreatiH.  490 
Caudate  nucleu8,  341 
Cavernous  sinus.  202.  273 
Cavities  of  heart,  415 
Cavum  abdominis,  451,  408 

—  conchae.  258 

—  epldurale.  238 

—  laryngis,  308 

—  Meckelii.   274 

—  medlastlnale  anterius. 
405.  406 

posterius,  400,  424 

—  nasi,  300 

—  oris,  288 

—  perltonael.   467 

—  phnryngis.  293 

—  pleurae,  403.  405 

—  Retzii.  473 

—  septi    pelluoidl.    .343 

—  subarachnoldeale.  240. 
317 

—  RUbdurale,  198.  238.  240 

—  thoracis.   399,  403 

—  tymnani.  .SO,").  384,  385 

—  uteri.  544.  549 
Celiulae  ethmoidales.  303 

—  nmstoideae,   305,    384. 
387 

—  tyropanlcae.  387 
Centrum    semlovale.    338, 

362 

—  tendineum  diaphrag- 
mntls.  511 

Cerel)ellum.  324.  325.  328 
Cerebral  hemispheres.   325, 
331.  .3:{2 

—  ---  gyri  and  sulci  of, 
334 

—  lol)eR.  333 

—  nuclei.  366 
Cerebrum.   324,   325 
Cervical  glands,  deep.  222 
superficial.  207 

—  sympathetic,    220,   222, 
271 

Cervix.  210 

—  columnae   posteriorls. 
245 

—  uteri.  544,  549 
Chambers  of  eye.  376.  384 
Chiasms  opticum.  322.  323, 

338.  366 

—  tendinum.   102 
Chorda  obllqua.  715 

—  tympanl.  264.  .300.  327 
Chordae  tendineae.  417, 421 
("horioidea.  376.  379 
Chorioid  plexus,  343.  345 
Chyle.  485 

Chvme.   485 
Cilia,   194 

Ciliary  processes.  376.  379 
Cineulnm.    3.38.    3<W.   .373 
Circle  of  Willis.  .320 
Circular  sinus.  202 
Clrculus    arteriosus    fWlll- 
isil   .320 
iridis  major.  381 

—  —  —  minor.  381 
Clsterna    ce rebel lomedul- 

laris.  317 

—  chlasmatis.  317 


Clsterna   chyil,   514 

—  tlssurae  lateralis  cere- 
bri. 317 

—  Interpeduncularls,  317 

—  venae  cerebri  magnae, 
317 

Clsternae    subarachnol- 

deales,  317 
Claustrum,  364 
Clava.  327 
Clavicle.  51 
Clitoris,   444 
Clunes.  122 
Cochlea,   .392 

Collateral  tlssure,  334,  341 
Colles.  fascia  of.  437 
Colllculus  cartilaglnls  ary- 

taenoldeae.    314 

—  inferior.   328 

—  superior,  328 

—  facialis,   331 

—  semlnalis,  530 
Collum.  210 

—  mallei.  390 

—  vesicae  felleae,  505 
Colon.  465.  467.  486 

—  ascendens.   465.  486 

—  descendens.    486 

—  slgmoldeum.  486 

—  transversum,  465.  467, 
486 

Columna.    Columnae : 

—  fornicls.  343 

—  medullae  spinalis,  245 

—  recta  les    [Morgagnii], 
536.   548 

—  renales  [Bertlnl].  508 

—  rugarum   ant.,   post., 
54.').   54t> 

—  vertebralis.   42 
Columns  of  Rertin.  508 
Columns  of  Morgagni,  536, 

548 

Commlssura  (cerebri)  an- 
terior. 347,  364.  373 

posterior,  346 

—  habenularum.  346 

—  hippocampi.  343,  373 

—  Inferior    [Gud^lenil. 
361 

—  lablorum   (oris),  248, 
288 

(pudendl),  444 

—  (medullae  spinalis)  an- 
terior (alba  grlsea).  245, 
247 

posterior.  245 

—  palpebrarum  (lateralis, 
medians).  247 

—  superior   [Meynertil, 
361 

Commissures  of  spinal 

cord.  24.5.  247 
Compartment (b)    of 

femoral  sheath.  145 

—  anterior,  of  arm.   78 

—  posterior,  of  arm.  82 

—  feg,  168 

—  of  neck,  212 
Concha  auriculae.  258 

—  nasalis  inferior.  294, 
302 

media.  294.  .301 

superior,  301 

suprema  [Santorlnl], 

302 

Conduction  paths.  306.373 
I     —   —   of   cerebral    nerves, 
366369 

of  cerebellar  pedun- 
cles. 369 

—  —  of  central  nervous 
system.   364 

Confluens  si  nun  m.  202 
Conical  papillae.  316 


Conjoined  tendon,  454.  456 
Connections      of      several 
parts  of  the  brain,  372 
Conus  arteriosus.   417 

—  elasticus    (laryngis). 
312 

—  medullaris.  239.  243 
Convolutions   of   cerebrum. 

See  (Jyri. 
Cor.  412 

Cornea.  376.  378 
Cornu    anterius    ventrlcull 

lateralis.   340 

—  inferlus     cartilaglnls 
thyreoideae.  314 

—  ventrlcull    lateralis. 
337,   340.    341 

—  —    (marginls    faldfor- 
mis).    140 

—  posterius  ventrlcull 
lateralis.    340.    341 

—  superlus     cartilaglnls 
thyreoideae.  314 

—  superlus.  inferlus  (mar- 

flnis    falciformis).    140, 
41 
Cornua  of  spinal  cord.    See 

Columna. 
Corona  clliarls.  379 

—  giandls  penis.  435 

—  radlata,  364 
Coronary   sinus.    414.   416, 

417 

—  valve,  417 
(^orpora    quadrigemlna, 

325.  328.  358 
(^orpus    adiposum    orbltae, 

276.  282 
buccae.  288 

—  albicans.  546 

—  callosum,  .338,  373 

—  cavernosum  clltorldls, 
448 

—  —  —   artery   of,    448, 
531 

penis,  440 

—  —   —   artery   of.    443, 
529 

urethrae,  440 

—  cillare.  376,  379 

—  clltorldls,  444,  448 

—  epld<dymldls.  4(K) 

—  fornicls,  343 

—  geniculatum  laterale, 
346 

medlale,  346 

—  glandulae    bulbo-ureth- 
ralls.  444 

—  Highmori.  400 

—  incudls,  389 

—  linguae,  315 

—  luteum.  546 

—  Luysl.  360 

—  mammlllare.    322,    337, 
338 

—  medullare  cerebelli,  355 

—  pancreatis.  495 
--  penis.  435 

—  pineale.  346 

—  resti forme.  326.  353 

—  spongiosum  penis.  440 
urethrae  (mullebrls), 

548 

—  striatum.  .325.  .332.  342 

—  trai»ea!oldeum.  .3.54 
--  uteri.  543 

—  ventrlcull.  498 

—  vesicae  felleae.  505 

—  veslculae  semlnalis.  527 

—  vltreum.  376.  382 
Corpuscula   lamellosa    [Va- 

terl.   Pacini  1.  100 

—  renis  [Malplghlil.  .509 
Cortical   control.   366-68 
Corticopetal  paths,  372 
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Cortlcojugal  paths,  372 
Co«tae.  42.  433 
Costal  arches.  .'>2 
Cowper's  fi^lands.  444 

ducts  of.  444 

Coxa.   121,  433 

Cranial   blood  sinuses,   190 

Cranium.   103 

••  Crazy-bone."  74 

Crena  anl,  433 

Crista  ampullarls.  344 

—  supraventricularls,   417 

—  terminalls,   410 

—  transversa,  303 

—  urethralis     (muUebrls). 
540 

(vlrllls).  539 

—  vestlbull,  302 
Crural  canal,  145 

—  ring.  145 
Crus.  Crura  : 

—  ampul laria.  392 

—  anthellcls,  250 

—  clitoridis.  448 

—  commune,  392 

—  fornlcls,  343 

—  hellcls,  258 

—  Incudls.  380 

—  inferlus    annull    Ingul- 
nalls,  452 

—  of  diaphragm.  511 

—  penis.  440 

—  posterius,  457 

—  simplex,  302 

—  stapedis,  388 

—  superlus    annull    ingui- 
nal Is.  452 

Crystalline  lens,  376,  383 

Cubitus.   41 

Culmen.  320 

Cumulus  oophorus,  540 

Cuneus.  337 

Cupula   cochleae,   392 

—  pleurae.  400 
Curvatura  ventrlcull  ma- 
jor, 408 

minor,  408 

Cutis.  104 

Cymba  conchae,  258 


Dartos,  437 
Decllve.  320 
Decursus  flbrarum  cerebra- 

lium,  304 
Decussatio  brachll  conjunc- 

tlvi.  358 

—  lemniscorum.  352 

—  Nn.  trochlearium.  .360 

—  pyramldum,   320 
Decussationes  tegmento- 

rum.  357.  358 
Peep  palmar  arch.  103 
Delter's  nucleus,  300 
Dentes.  200 

—  caninl,  200 

—  decldu'.  200 

—  Inclslvl.  200 

—  molares.   200 

—  permanentes.   200 

—  praemolares.  200 
Descendens  hypog!ossl.  220, 

200 

—  fibre  systems,  265 

—  paths,   305 
Descensus  testis.   459,   401 
Dianhragma.  511 

—  pelTis,  449 

—  sellae.  202 

—  orogenltale,    441,    442, 
44R.  450 

DiCinis.  121 
PiMN^phalon,   324,   325, 

«7,   331 

k  triangle,  217 


Digitationes  hippocampi. 

Discus  articularls : 

—  artlculatlonis    acromlo- 
clavlcularls.  71 

mandibularis,  202 

radio-ulnaris  distalis, 

115 
sternoclavicularis, 

225 
Dissection    of — 

—  abdomen.  433 

—  abdominal  cavity,  402 

nerves,  510 

vessels,  511 

viscera.  402 

wall.  451 

—  anal  region.  449 

—  arm.  baclc  of.  82 

front  of.  73 

and  forearm.  73 

—  axillary  space,  51,  59 

—  back,  45,  228 

muscles  of : 

broad,  first  layer. 

48.  230 

—  second  layer. 

51,   231 

—  —  —  —  third  layer, 
231 

long,  first  layer. 

233 
second  layer. 

233 
—  short,  234 

—  brain.  317 

—  brain-mantle.   332 

—  carotid  canal.  207 

—  cerebellum,  324,  325, 
328 

—  cerebral  hemispheres, 
.324 

—  diaphragm.  511 

of  pelvis.  440,   533 

urogenital.  441,  448 

—  ear.  external,  258 

internal,  384 

middle.  384 

—  Eustachian  tube,  200 

—  eyeball.  .375 

—  eyelids.  255 

—  face.  248 

—  facial,  intermediate 
and  acoustic  nerves,  in- 
traosseous course  of, 
305 

—  femoral  triangle,  140 

—  foot,  dorsum  of.  150 
plantar  region.  174 

—  forearm  and  hand.  87 

—  —  dorsal  surface  and 
radial  margin.  104 

—  fourth  ventricle.  332 

—  gluteal  region.  123 

—  head,  neclt,  etc.,  103 

—  heart.  412 

—  Infraorbital  canal.  207 

—  inguinal  canal,  450 

—  isthmus.  327 

—  Joints,  ankle.  185 

finger.  110 

foot.  185 

hand.  Ill 

hip.  1 .54 

Intermetacarpal,  115 

intermetatarsal.  100 

Intertarsal,  187 

Jaw.  204 

knee,  180 

—  —  metacarpophalan- 
geal. 110 

—  —   metatarsophalan- 
geal. 100 

pelvic.  551 

radlo-ulnar,  114 


Dissection  of — 

—  Joints,  sacro-illac,  553 
shoulder,  84 

sternoclavicular,  225 

symphysis  pubis,  553 

tarsometatarsal,  189 

thorax,  420 

tibiofibular.  184 

toes,  190 

—  —  vertebral  column, 
280 

—  lacrimal  apparatus,  255 

—  larynx,  307 

—  leg.  anterior  surface, 
150 

—  —  lateral  surface.   153 

—  —  medial  surface,   105 
posterior  surface, 

105 

—  lower  limb,  121 

—  lung.  407 

—  mandibular  canal,  204 

—  Meckel's  ganglion,  303 

—  median   plane  of  head, 
298 

—  mediastinum,  posterior, 
424 

—  medulla  oblongata,  32G 

—  meninges.  322 

— ^  mesencephalon,  328 

—  mouth  and  fauces,  288 

—  neck,    deep    dissection, 
207 

posterior  aspect.  228 

—  —  prevertebral   region, 
282 

side  of.  204 

triangle  of : 

anterior.  216 

carotid.  218 

muscular.  222 

occipital.  214 

posterior,  213, 

220 
supraclavicular, 

214 

—  nose,  257.  300 

—  opening  of  the  skull, 
197 

—  orbit.  275 

—  organ  of  hearing.  384 
of  vision,  375 

—  otic  ganglion.  299 

—  pelvic     muscles     and 
nerves,  533 

viscera,  530 

—  pelvis,  female,  540 
male.  510 

—  perineal  region,  434 

—  perineum,  female,  444 
male,  430 

—  peritoneum.  402 

—  peroneal  region,  103 

—  pharynx,  201 

—  plantar  region  of  foot, 
li4 

—  popliteal  space,  129 

—  prevertebral  region.  282 

—  removal  of  br*aln,  109 

of  Intestines,  483 

spinal  cord,  242 

—  scalp.  194 

—  shoulder,  08 

—  spinal  meninges,  238 

—  submaxillary   region, 
204 

—  telencephalon,  332 

—  temporal  region,  200 

—  thigh,  anterior  surface 
of,  138 

medial  surface.  152 

posterior  surface  of, 

135 

—  thoracic  cavity,  403 
wall,  428 
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Plssei'tlon  of — 

—  thorax,  31M) 

anterior  region  of, 

r>i 

—  tongue.  315 

—  upper  iimb,  30 

—  urogenital  region  in  fe- 
male, 444 

—  uropoPlic  organH,  505 

—  wrist  and  hand,  dorsal 
aspect  of.  106 

and  palm.  96 

Dorsum,   4*2 

—  manus.  42 

—  nasi,  11»3 
Ductuli  alveoiares,  427 

—  efferentes  testis,  460 

—  epoophori  transversl, 
546 

—  excretorii  glandulae  lac- 
rimalis,  257.  271 

DuctuluR  aberrans.    460 
Ductus  arteriosus   [Bo- 
tallil.  418 

—  choledochus.  487 

—  cochlear  is,  304 

—  cysticus,   480 

—  deferens.  458.  527 

—  endoiymphntlcuK.  304 

—  ejaculatorhiR,  527 

—  epidldTmidis,  460 

—  epoophori   longltudin- 
alls    [GUrtneri],    546 

—  excretorius.  527 

—  —  vesiculae  seminalis. 
527 

—  hepaticus.  480 

—  lacrimalis.  248 

—  lactlferl,  57 

—  lingualis.  316 

—  lymphatlcus  dexter.  226 

—  nasolarriraalls,  257 

—  pancreaticus     [Wir- 
sungl],  406 

—  —  accessorius    [Santo- 
rinil.  406 

—  parotideus  IStenonlsl, 
2;)5.  200 

—  perllymphatlcuH.   304 

—  prostatici,  5.30 

—  reuniens    [Hensenil. 
.304 

—  semlclrculares,  .304 

—  Hublingiiales  minores, 
267,  200 

—  sublingualis    major. 
267.    200 

—  submaxlllarls  IWhar- 
tonil.  267.  200 

—  thoracicus,  226.  426 

—  utrlculosaccularis.    304 

—  venosus.   Assure  of.  .504 
Duodenojejunal   fossa,  470 
rmodenum.  473.  402 
Dura  mater  encephali,  201, 

272.  317 
spinalis.  238.  230 

Ear.   extrinsic  muscles   of, 
106.   240 

—  internal.  384 

—  middle,  385 
Eminentia  collateralis.  341 

—  conchae.  250 

—  fossae  triangularis.  250 

—  media  lis    (fossae  rhom- 
boldeae).  .331 

—  pyramidalis.  386 

—  scaphae.   250 
Emlssarium    condyloideum, 

203 

—  mastoideum.  203.  235 

—  occlpitale.  203 

—  parietale.  203 
Encephalon,  325 


Endolympha,  304 
Ensiform   process.  52 
P^picranlal     aponeurosis, 

100 
Epididymis.  450.  460 
Eplthalamus.  325,  346 
lOpit  helium  lentis,  384 
lOpoophoron.  546 
Eustachian  tubes,  206,  384 

—  valve.  417 
Excavatio  papillae  N.  op- 

tlcl.  381 

—  recto-uterina.    473.   541 

—  rectovesical  is.  473 

—  veslco-uterina,  541 
External  auditory  meatus. 

355 

—  capsule.  364 
Extremltas  inferior.  121 

—  superior,  41 

—  tuoaria  ovarii,  546 

—  uterina  ovarii,  546 
Eyeball,  375 
Eyelids,  247 


Fades,  103 

—  anterior,  lateralis,  etc. 
Cf.    structure    involved. 

—  diaphragmatica    (cor- 
dis). 412,  417 

llenis,  501 

pulmonis.  408 

—  gastrica  llenis.  .')01 

—  Intestlnalls  uteri,  544 

—  medlastlnalls  pulmonis, 
408 

—  renalls  llenis,  501 

—  sternocostalis    (cordis), 
412 

—  urethralis  penis.  435 

—  vesica  lis  uteri.  544 
Falx   (aponeurotica)   ingui- 
nal Is.  454.  456 

—  cerebelll.  202 

—  cerebri.  201 
l''asclae.   anal,   440,   450, 

520.   542 

—  antlbrachli.  00.  104 

—  axillaris.  .50.  60.  77. 

—  bicipital.  77.  80.  90 

—  brschll.  60,  77 

—  buccopharyngeal.  251, 
261.  201 

—  bulbl   [Tenonll,  276 
277.  280 

—  coin.  200,  211 

—  coracoclavicularls.   57, 


60.  64.  65 

—  cremasterica   [Cooperil. 
457 

—  cribrosa.  140,   101.  102 

—  cruris.   1.57.   168.   173 

—  deitoldea.  70 

—  dentata   (hippocampi), 
337 

—  diaphragmatis  pelvis 
Inferior,  440,  450,  520, 


»42 
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superior,  520. 

urogenital  Is  inferior, 

442.  443.  448 
superior.  442 

—  dorsal  Is  manus.  00 
pedis,  157 

—  endopelvlna.  520,  541 

—  glutaea.   125 

—  illaca.  145.  518 

—  Iliac   portion   of   fascia 
lata.  13.5.   140.  142 

—  Illopectlnea.  141.  518 

—  iliotlblal  band,  125.  142, 
1.50 

—  infrasplnata,  70 

—  infundibuliform,  457 


Fasciae,  Intercolumnar,  452 

—  Intermuscular     septa, 
142.   150 

—  lata,  135,  140,  142 

—  lumbodorsalis.  231 

—  obturatoria.  520,  548 

—  of  Camper,  451 

—  of  Colles,  437 

—  of  Scarpa.  451 

—  pectlnea,   141,   142,   153 

—  pectoral  Is.  57 

—  pelvis,  520,  .541 

—  perirenal,  506 

—  pharyngobasllarls.  203 

—  praevertebralls.    209, 
212 

—  prerenal,  ,506 

—  pretracheal,  200 

—  prevertebral,  200,  212 

—  prostatae.  520 

—  pubic  portion  of  fascia 
lata.  185,  140,   142 

—  rectovaginal,  520,  541 

—  rectovesical,  442,  443, 
448 

—  retrorenal,  506 

—  SIbson's.  227 

—  spermatica  externa.  453 
interna.  452 

—  subscapularls,  70 

—  superficlalls   abdominis, 
138 

of  bacic,  231 

of  female  perineum, 

436,  437,  445 

of  gluteal  region.  125 

of  male  perineum. 

436,   437.    445 

of  pectoral  region.  57 

;^  of  thigh.    135,    140, 

perinel,  436,  437, 

445 

—  suprasplnata.  70 

—  temporalis.  260 

—  transversa  Us.    14.5.    455 

—  visceral  pelvic,  recto- 
vesical layer.  520.  541 

vesical  layer.  442 

l^'asclal   compartments  of 

palm.  07.  08 
Fasclola  cinerea,  330 
Fastlglum.  .331 
Femoral  hernia.  146 

—  sheath.   144 
Fenestra  cochleae.  387 
FIbrae  arcuatae  cerebri, 

364 

—  —   externae,    327,   353, 
360 

Internae.   3.52 

—  cerebello-olivares,    353, 
360 

—  intercru rales,  452 

—  lentis.  .384 

—  pontis  profundae.  354 
superflclales.  3.54 

—  proprlae  gyri  cerebri, 
373 

—  zonulares.  383 
Fasciculus.   Fasciculi : 

—  anterior  proprius 
[Flechslgl.   246 

—  anterolateralls    superfi- 
clalls. 247.  365 

—  cerebellosplnalls.  246, 
365,  360 

—  cerebrospinal  Is  ante- 
rior. 246.  385 

lateralis,  246 

—  corporis   restiformls. 
353 

—  corticopontills  frontalis, 
373 

temporalis,  373 


570 


INDEX    TO    NEW    TERMS 


Fasciculus.  Fasciculi : 

— cuneatus  fBurdachi],247 

—  frontopontilis.  358 

—  gracilis   [GoUl],  247 

—  lateralis     proprius 
[Fleclislgl],   247 

—  longltudinales   (Pjra- 
midales)  pontis,  354 

—  longitudinalis    inferior, 
superior,  364.  373  Fo 

medians,   352,    354,  — 

357 

—  mammlilaris  princeps, 
373 

—  obliquus    (pontis),  327 

—  occipitomeseucephallca, 

373 

—  pedunculomammillarls, 

361,  373 

—  plexus  brachialis,  68 

—  pyramidal  is,  353,  372 

—  retrofiexus    IMeynerti], 
362 

—  splnoce rebel  larls  dorso- 
lateral is.  360 

—  temporopontilis.  358 

—  thalamomammillaris 
IVicq*  d'Azyri],  361,  373 

—  transversi  aponeurosis 
palmaris,  98 

plantaris.  176 

—  uncinatus.  362.  373 
FMbre  systems   In   spinal 

cord.   365 
associated.  373 

—  —   of   cerebral    nerves, 
365 

projection.  372 

Fibrocartilagines   Interver- 

tebrales.  286,  430 
Fifth  ventricle.  343 
Flla  radicularla,  242 
Fillet,  354 
Filum  terminale.  243 

—  durae    matris   spinalis, 
238 

Fimbria  hippocampi,  337 

—  ovarica,  547 
Fimbriae  tubae,  547 
Fissura  antitragohelicina, 

260 

—  calcarina.  337 

—  cerebri,  332 

—  cerebri   lateralis   [Syl- 
vlil,  322,  333.  334 

—  collateralls.  334,  .341 

—  hippocampi,  336,  342 

—  longitudinalis  cerebri, 
322.  324 

—  mediana   anterior,   243, 
326 

posterior.  326 

—  parieto-occipitalls.   334. 
337 

—  transversa    cerebelli, 
328 

cerebri,  332 

Fissure  of  Rolando.   .^34 

—  of  Sylvius.   322,  333. 
334 

Flexor   sheaths  of   fingers, 
101 

—  tendons  and   mucous 
sheaths.  101 

of  toes.  178 

Flexura  coli  dextra.  486 
sinistra.  486 

—  duodenl  inferior.  492 
superior,  492 

—  duodenojejunalls,  463. 
492 

—  perinealis   (recti).  524 

—  sacralis  (recti).  524 
Flocculi  secundaril.  330 
Flocculus,  330 


Flumina  pllorum,  121 
Fold  of  the  nates.  433 
Folds  of  the  axilla.  52 
Folium  cacuminis.  327 
Follicuii  Jinguaies,  316 

—  oophori  primarii,  546 

—  —  vesiculosi    IGraafl], 
546 

Fonticulus  gutturis,  204 
Foramen,  Foramina : 

caecum  linguae   [Mor- 
gagnii],  360,  366 

—  —    (medullae    oblonga- 
tae),  326 

—  costotransversarium, 
430 

—  epiplolcum    [Winslowi], 
4i2 

—  Interventrlculare  [Mon- 
roi].  346 

—  ischiadicum  majus.  553 
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minus, 

—  of  Monro.  346 

—  papillaria  (renis), 

—  singulare,  394 

—  thyreoideum.  314 

—  venae  cavae,  511 

—  venarum  minimarum 
[ThebeslU,  417 

I'ormatio  reticularis,  245, 

354.   357 
Fornix    (cerebri),  .337,  343 

—  conjunctivae,  247 

—  pharyngts,  293 

—  sacci  lacrlmalis.  257 

—  vaginae,  545 
Fossa  anthelicls.  259 

—  axillaris,  41.  60,  64,  65 

—  cranli  anterior.  272 

—  cranii  media.  272 
posterior.  272 

—  cubltalis,  80 

—  ductus  venosi.  504 

—  duodena] Is  inferior,  su- 
perior.   470 

—  for  gall-bladder,  504 

—  hvaloidea.  382 

—  iliopectinea,   141 

—  illacosubfasclalis,  472 

—  incudis.  386 

—  interpeduncularls    [Ta- 
rlnl].  322 

—  ischiorectal  Is,  450 

—  Jugularis.  194,  204 

—  navicularls     urethrae 
[Morgagnill.  539 

(vestibuli  vaginae), 

444 

—  ovalls.  140 
(cordis).   417 

—  paraduodenalis.  470 

—  poplitea.  129.  130.  132 

—  retroduodenalis,  470 

—  retromalleolarls.  121 

—  rbomboldea.  330 

—  sagittalis    dextra    (he- 
patls).  504 

—  —    sinistra     (hopatis), 
504 

—  Scarpae  major,  122 

—  supratonsillarts.  296 

—  triangularis.  259 
umbillcalls.  504 

—  vesicae  felleae,  504 
Fossula  fenestrae  cochleae, 

387 

vestibuli.  386 

Fossulae  tonsiilares.  293. 

296 
Fovea  centralis.  381 

—  inferior,  331 

—  inguinalis  lateralis.  456 
medians.  456 

—  oblonga    (cartllaginis 
arytaenoideae),  314 


Fovea    superior,  331 

—  supravesical  is.  456 

—  triangularis    (cartllagl- 
Dls   arytaenoideae).    314 

Foveola  coccygea.  433 
Frenula  valvulae  coli,  488 
Frenulum  clitorldis,  444 

—  labii  inferiorls,  290 
superiorls.  290 

—  labiorum  (pudendi), 
444 

—  linguae,  316 

—  praeputii,  435 

—  veil  meduliaria  ante- 
rloris,  328 

Frons.   193 

Fundus   meatus  acuatlcl 
interni,  393 

—  uteri,  343 

—  ventricuii.  498 

—  vesicae  felleae,  505 
Funiculi  medullae  spinalis, 

243.   246,  247,  326 
Funiculus  cuneatus,  327 

—  gracilis,  327 

—  spermaticus,  434 
••  Funny-bone,"  74 


Galea  aponeurotica,  106 
Galen,  veins  of.  202 
Gall-bladder,  505 
Ganglia  of  spinal  nerve 

roots,  242 
Ganglion  (ia)     cardiacum 

[Wrlsbergi],  410 

—  cervlcale  inferius,   227, 
271 

medium,  227,  271 

superius,  269,  271 

—  ciliare,  278 

radix  brevis,  280 

longa,  277 

sympathica,  278 

—  geniculi,  306,  307,  367 

—  Tnterpeduncuiare  Isth. 
rhomb.,  357 

—  Jugulare  (N.  vagi),  270, 
369 

—  lumbalia,  516 

—  nodosum,  269,  270.  369    . 

—  of  Meclcel,  301,  303,  307 

—  of  Wrisberg,  410 

—  oticum,  264,  295,  299 

—  radix  sympathica.  278 

—  petrosum.  270,  368 

—  phrenica,  500 

—  radix  sympathica,  271 

—  sacralia.  535 

—  semllunare  [Gaaseri], 

273.  274,  297,  367 

—  sphenopalatinum,  301, 
303.  307 

—  spinale.  242 

—  spiraie  (cochleae),  368, 
395 

—  splanchnicum,  428 

—  submaxlllare.  266 

—  superius  N.  glossophar- 
yngei,  270,  368 

—  thoracalla.  428 

—  vestibulare.  367 
Gasserian  ganglion,  273. 

274,  297,  367 
Gaster,  46.5.  498 
Gastroliepatic  omentum, 

468.  489 
Geniculum  N.  facialis,  .306 
Genu   corporis  callosl.   .338 

—  Internum   (N.   facialis), 
.354 

GImbernat's  ligament,  141, 

452 
Gingiva.  290 
Gladiolus,  52 
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GlaDdula,  Glanduiae : 

—  areolares    LMontgom- 
eriij.  52 

—  buccales,  200 

—  bulboureth rails  [Cow- 
perl],  444 

—  clllares  [Mollll.  278 

—  duodenales  IBrunneri], 
494 

—  iDtestlnalea    [Lleber- 
kuehnlj.  484,  487 

—  labialea.  2l>0 

—  lacrlmalis.  255,  276 

—  laryngeae.  'MO 

—  lingua  1 88,  200 

—  iingualls     anterior 
THIandlnl.  Nuhnl],  200 

—  mucosae  billosae,  505 
-  palatlnae,  200,  204 

—  parotls.  218,  267.  200 

—  —  accessorla.  251,  200 

—  subllnguallB.  267.  200 

—  submaxillariB,  218,  2G7, 
200 

—  supra'renalls,  505,  500 
accessorla,  505,  500 

—  tarsales    [Melboml], 
247.   liiiT) 

—  thyreoidea.  222.  228 

—  urethrales    (mullebres), 
5.37 

—  vestibularis     major 
[Bartholinil.  447 

Glans  clltoridls,  444.  448 

—  penis,  435 
Ollsson's  capsule.  505 
Globus  major.  460 

—  minor.  460 

—  pa  nidus.  364 
Glomeruli  arterlosl  coch- 
leae. .306 

—  (renis).  500 
Glomus   choriofdeum,   345 

—  coccygeum,  513 
Glottis.  310 

Gluteal  aponeurosis,  125 
Granulatlones      arachnold- 

eales     [  Pacchionl  | ,    108. 

317 
Gray  matter  of  spinal  cord, 

243 
Great  sciatic  nerve,  127, 

136.  144,  .•>35 
Greater  sac  of  peritoneum, 

467,  473 
<;yrl    and    sulci,    328,    332, 

334-337 
Gyrus,  GyrI  : 

—  angularls.  375 

—  breves  Insulae.  337 

—  centralis  (anterior,  pos- 
terior).  334 

—  cerel)eni,  328 

—  cerebri,  332 

—  clnguU.  336.  3.38 

—  fornlcatus.  336 

—  frontalis  Inferior,  334 

medius.  334 

superior.  334 

—  fusiformis.  335 

—  hippocampi.  336 

—  Insulae.  337 

—  Iingualls,  .3.35 

—  longus  Insulae.  337 

—  occlpltales  laterales, 
335 

^  Ruperlores.  335 

—  orbl tales,  3.34 

—  profundus.  336 

—  rectus.  334 

—  Hubcallosus,  337 

—  snpramarglnalls.  335 

—  temporalis  Inferior,  335 
medius.  335 

superior,  335 


Ilabenula,  346 

Hamulus   laminae  spiralis, 

303 
Ilaustra  coll,  486 
Head  and  neck,  103 
Heart.  412 
Hellcotrema,  303 
Helix.  258 
Hemlsphaeria   bulbl   ureth- 

rae.  440 
Hemlsphaerium  cerebelll, 

320 

—  cerebri.  325,  331.  332 
Hepar.  465,  502 
Hepatic  lobules.  505 
Hesselbach's  ligament,  456 

—  triangle.  456 
Hiatus  aortlcus.  511 

—  oesophageus,  511 

—  semilunaris.  ,303 

—  tendineuB   adductorlus, 
149.  153 

Hllus  nuclei  dentatl.  356 

ollvarls.  348 

Hlppocampal  convolution, 

.^.36 
Hippocampi.  342 
Humor  vltreus,  382 
Hunter's  canal.  140 
Hymen  (femlnlnus),  446. 

54.% 
Hypophysis.  203.  322,  338 
Hypothalamus.  338 


Ileocaecal  valve,  487 

Ileum,  480 

Illotlblal  band  of  fascia 

lata.  125,  142.   1.50 
Impresslo  collca  (hepatls). 

504 

—  duodenalls   (hepatls), 
504 

—  gastrica    (hepatls).  504 

—  hepatica   (renls).  508 

—  muscularls  (renls).  !S08 

—  oesophagea  (hepatls), 
504 

—  petrosa   (cerebri),  332 

—  renalis  (hepatls),  .504 

—  suprarenalis  (hepatls), 
504 

Inclsura(ae)   anterior  au- 
riculae.  258 

—  (aplcls)  cordis,  413 

—  cartllaginis  meatus  au- 
dltorl  externi  [Santo- 
rinl],   .385 

—  cerebelll  anterior.  328 
posterior,  328 

—  Intertraglca.  258 

—  Jugularls.  52 

—  termlnalls  aurls.  260 

—  thyreoidea  (Inferior,  su- 
perior). 314 

—  tympanlca  [Rlvlnl],  .385 

—  umbllicalls  (hepatls), 
504 

Incus.  380 
Infundlbulum,  20.3,  .322 

—  ethmoldale.  303.  338 

—  tubae  uterlnae.  547 
Ingiien,  4.33 

Inguinal  peritoneal  fossae, 

456 
Inlon,  104 
Inscrlptiones  tendineae  M. 

recti  abdominis.  458 
Insula.  33.3.  .3.37,  341 
Intermuscular    septa    of 

arm.  78.  80 
Internal  abdominal  ring. 

456 

—  capsule,  364 

—  ear,  384 


Interosseous  membrane  of 

forearm,  114 

of  leg.  185 

Interventricular  septum. 

421 
Intervertebral  disks,  286, 

430 
Intestluum  caecum.  485 

—  crassum,  465,  485 

—  Ileum,  480 

—  jejunum.  480 

—  rectum,  466.  536.  542, 
548 

pars  analls.  536.  .548 

—  tenue,  465,  470 
mesenterlale,  470 

—  terminate,  465 
Intumescentia  cervicalls. 

243 

—  lumballs.  243 
Iris.  376,  380 
Ischiorectal  fossa.  450 
Island  of  Rell,  3.33.  337, 

341 
Isthmus  aortae.  422 

—  cartllaginis  auris.  260 

—  faucium.  291 

—  gyrl  fornlcatl,  336 

—  of  Fallopian  tube.  547 

—  prostatae.  527 

—  rhombencephall,  325, 
327,  356,  357 

—  tubae  uterlnae.  547 

Jejunum,  480 

Joints.  See  Dissection  of. 
See  also  Articulatio. 
Symphysis,  and  Syndes- 
mosis. 

Juncturae  tendlnum,  107 

Kidneys,  506,  565 

Tiablal  glands.  290 
Labia  superlus  et  Inferlus, 
193 

—  oris    (Inferlus,   supe- 
rlus), 288.  428 

Labium  anterius  uteri.  544, 
540 

—  majus  pudenda.  444 

—  minus  pudendl.  444 

—  Inferlus  valvulae  coll. 
488 

—  tympanlcum.  305 

—  vestlbulare,  306 

—  vocale.  300 

Labrum  glenoldale.  86.  156 
Labyrlnthus  membrana- 
ceus.  384.  304 

—  osseus,  384.  391 
I^acortus    flbrosus,    77.    80, 

00 

—  M.  recti  lateralis.  279 
Lachrymal   sac.  257 
Lacuna    musculorum.    146 

—  vasorum.  146.  518 
Lacunae   urethrales    [Mor- 

gagnlll.  5.39 
Lacus  lacrlmalis.  247 
Lamina,  Laminae : 

—  afflxa,  .341 

—  basilaris.   ,394 

—  cartllaginis  cricoldeae. 
314 

—  choriocaplllarls.  379 

—  chorloldea  eplthellalls. 
.331.  341,  346 

—  cribrosa  (sclerae).  378 

—  elastlca  anterior  [Bow- 
manl].  378 

—  —  posterior   [Desce- 
metll,  .370 

—  flbrocartllaginea  Inter- 
publca,  563 
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Lamina,  Laminae : 

—  fusea   (sclerae).  378 

—  medulla  res  ce rebel  11,  355 
fhalaml.  302 

—  modioli.  393 

—  muscularis    mucosae, 
487,  494.  500 

—  quadrlgemlna,  328 

—  rostralis,  339 

—  septl  pellucldl.  343 

—  spiralis  membranacea, 
392 

ossea,  392 

secundaria,  392 

—  suprachorioldea,  379 

—  terminalis.  338 

—  tragi.  385 

—  vasculosa  (chorloideae), 
379 

Larynx.  307 

Lateral  occipital  sulcus, 

202 
Latus.  433 
Left  auricle,  413 

—  hepatic  duct,  489 

—  lateral    ligament    of 
liver,  473.  503 

Lemniscus  lateralis  (acus- 
tlcus).  327.   354,  358 

—  medlalis   (scnsitivus), 
327,  354.  358 

Lens  crystallina.   370.   383 
lenticular  nucleus,  364 
Lesser  sac  of  peritoneum, 

468.   489 
Lieberkfihn,  crypts  of,  484, 

487 
Lien.  405,  501 
Ligaments  of  Joints.     Cf. 

the  Joint. 
Llgamenta.    Llgamentum  : 

—  accessoria  plantaria.  100 
volaria.  116 

—  acromloclaviculare.  71 

—  alaria.  288 

—  annulare.  178 

—  —  basoos  stapedis, 
390 

radii,  115 

—  annularia   digitorum 
manus,  102 

—  anococcygeum.  449 

—  aplcis  dentis.  288 

—  arcuatum  'publs.  442, 
449,  553 

—  arterloaum,  417 
artlculatlonum  meta- 

carpophalangearum.  116 

metatarsophalan- 

gearum,  190 

—  —  ( —  — )  interossea, 
116 

—  aurlculare  anterlus,  259 

poaterius,  250 

superlus,  259 

—  basium  (ossium  meta- 
carpalium)  dorsal  la.  116 

( )  volaria.  116 

—  —  ( —  metatarsalium) 
dorsal  la.  190 

—  —  ( —  — )  plantaria, 
190 

—  blfurcatum.  189 

—  calcaneoObulare.   186 

—  calcaneonavlculare  dor- 
sale.  189 

plantare,  189 

—  calcaneotlblale,  186 

—  capituli  fibulae,   184 

—  capitulorum  (ossium 
metacarpalium)  trans- 
versa. 116 

( —  metatarsalium) 

transversa.  190 

—  carpi  dorsale,  90 


Llgamenta,  Llgamentum : 

—  carpi  radiatum,  90, 
104,   106 

transversum,  93,  100 

volare,  93,   180 

—  carpometacarpea  dorsa- 
lia,  115 

volaria,  115 

—  ceratocrlcoldeum  ante- 
rlua,  314 

laterale,  314 

posterius.  314 

—  collaterale   carpi   ra- 
diale.  112 

ulnare.  111 

flbulare.  180 

radiale.  110 

tlblale,  165,  180 

ulnare.  110 

—  collateralia  artlculatlo- 
num digitorum  (manus), 
116 

pedis.  190 

—  colli  costae,  429 

—  columnae  vertebralls,  286 

—  conoldeum.  72 

—  coraco-acromlale.  71 

—  coracoclaviculare,  71 

—  coracohumerale,  85 

—  cornlculopharyngeum, 
314 

—  coronarlum  (hepatis), 
473.  503 

—  costoclavlculare.    225 

—  costotransversarium  an- 
terlus.  429 

posterius.  429 

—  costoxipholdea,   429 

—  crlcoarytaenoideum  poa- 
terius. 315 

—  crlcopharyngeum,    314 

—  crlcothyreoldeura   (me- 
dium). 311 

—  cricotracheale.  314 

—  cruclata  (genu),  181 

—  cruclatum.  177 

—  cruclatum  atlantis,  288 
cruris.  157 

—  cuboldeonavlculare  dor- 
sale.  189 

plantare,  189 

—  cuneocuboldeum  dorsale, 
189 

interosseum.  189 

plantare,  189 

—  cuneometatarsea  inter- 
ossea. 189 

—  deltoldonm.   186 

—  denticulatum,  241 

—  duodenocollcum.  493 

—  duodenorenale.  473,  493 

—  falclforme   (hepatis), 
473,  503 

—  flava.  286 

—  gastrocollcum.  473 

—  gastrolienale.  473 

—  glenohumerale  inferius, 
86 

medium,  86 

superlus.  86 

—  hepatoduodenale,   468. 
473,  489 

—  hepatogastricum.    468. 
473 

—  hepatorenale.  473 

—  hyothyreoldeum   later- 
ale.  310 

—  hyoeplglottlcum,  319 
medium,  310 

—  iliofemorale.  155 

—  illolumbale.  552 

—  incudis  posterius.  390 
superlus.  390 

—  inguinale  fPoupartl], 
144.  433.  452.  511 


Llgamenta.  Llgamentum : 

—  inguinale  reflexum  [Col- 
lesi],   457 

superlus.  390 

—  interarticulare  coxae, 
156 

—  intercarpea  dorsalia. 
112 

Interossea.  113 

volaria.  113 

—  Interclavlculare.  225 

—  Intercostalia  externa, 
399 

Interna.  399 

—  Intercuneiformla  Inter- 
ossea. 189 

—  Interfoveolare  [Hessel- 
bachi],  456 

—  intersplnalia.  386 

—  Intertransversaria,  386, 
430 

—  ischlocapsulare.  155 

—  laclniatum,    170.    173, 
177 

—  lacunare  fGimbernati), 
141.  144.  452 

—  latum  pulmonis,  408 
(uteri),  473.  541 

—  longltudlnale  anterius. 
286.  430 

posterius.  286.  430 

—  lumbocostale,   430 

—  mallei  anterius,  390 
laterale;  390 

—  malleoli  lateralis  ante- 
rius, 184 

posterius.  184 

—  mucosum.  181 

—  navlcularlcunelformia 
dorsalia,  189 

plantaria.  189 

—  nuchae,  239 

—  ovarii  proprium.  546 

—  palpebrale  laterale.  250 
medlale.  250.  255, 

257 

—  patellae.  122 

—  pectinatum  Irldls,  380 

—  phrenicocolicum.  473 

—  plaohamatum.  113 

—  plsometacarpeum.  113 

—  plantare  longum,  180 

—  popllteum  arcuatum. 

iSo 

obllquum.  135,  180 

—  publcum   superlus.    553 

—  pubocapsulare.   155 

—  puboprostatlcum  (pubo- 
vesica le)  laterale),  523, 
542 

( — )   medium,  523, 

524,   542 

—  pulmonale.  406 

—  pylori.  500 

—  radiocarpeum  dorsale, 
111 

volare.  Ill 

—  reflexum  rCollesill.  452 

—  sacrococcygeum.  553 

—  sacrodnrale  anterius. 
238 

—  sacroillaca  anterlora, 
553 

interossea.  553 

—  sacrolllacum  posterius 
breve.  553 

longum,  553 

—  sacrospinosum.  553 

—  sacrotuberosum,  450. 
552 

—  sphenomandibulare.  262 

—  spirale  cochleae.  394 

—  sternoclavlculare,  225 

—  sternocostale   interar- 
ticulare. 429 
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Ligamenta.  LlgameDtum  : 

—  sterDocoBtalia   radlata, 
4121) 

—  sternoperlcardlaca   In- 
ferius  et  superloa,  410 

—  stylomandlbulare,  217 

—  Bubflava.  286 

—  supraaplnale,  286 
ovarii,  473.  541 

—  suspeDBorium  penlH,  461 

—  talocalcaneum  anterlus, 
187 

iDterosfleum.  188 

laterale.  187 

medlale.  187 

—  —  posterius,  187 

—  talofibolare  anterlus, 
186 

poBterlus.  186 

—  talonavlculare   (dor- 
Bale).    189 

—  talotlblale  anterlus,  186 

—  —  poHterluH,    186 

—  tarsi  doraalla.   1H9 

Interossea.  188 

plantarla.  189 

—  tarsometatarsea  dorsa- 
lla,  189 

plantarla.  189 

—  teroporomandlbulare, 
262 

—  teres  feraorls.  156 

hepatis.  503 

uteri.  458.  547 

—  thyreo-epfglottlcum,  314 

—  tiblonavlculare.  186 

—  transversum  acetabull, 
1 56 

atlnntla,  288 

(TuriK.  157 

genu.   181 

pelvis.  442.  440 

scapulae  Inferlus.  71 

- —  trapezoldeum.  71 

—  triangulare   dextrum 
(hepatis).  473,  503 

sInlHtrum   ( hepatis), 

473.   .503 

—  tubercull  rostae.  429 

—  umbllirale  laterale.  529 

—  vaginalia    digltorum 
froanuH).  102 

—  venosum   fArantll],  503 

—  ventrlculnre,  312 

—  vocale.  312 
Limbic  lobe.  336 
Limbus  corneae,  378 

—  fossae   ovalls    [Vleus- 
senlll.   417 

—  membranae  tympanl, 
387 

—  palpebralls   (anterior, 
posterior),   247 

Limen  Insulae.  337 

—  nasi.  3(»1 
LInea.  LIneae: 

—  alba,  451,  455 

—  axillaris,  42 

—  costo-artlcularls,  42 

—  roammlllarls,  42 

—  roedlana  anterior,  42 
posterior.  42 

—  obllqua  (cartllaglnis 
thyreoldeae).   314 

—  parasternalis.  42 

—  scapula rl 8.  42 

—  seraicircularls    f  Doug- 
Insil.   454 

—  semilunaris    fSplgelll, 
4.54 

—  sternalis.  42 

—  visus,  376 

Line,  anterior  median.  42 

—  axillary,  42 

—  coRto-articular,  42 


ten,  503 

—  occipitalis.  333,  336 

—  olfactorlus.  337 

—  parietal  Is.  333.  334 

—  pulmonum.  408 

—  quadratus    (hepatis), 
503 

—  renales,   508 

—  temporalis.  333.  335 

—  thymi    (dexter,    slnl«- 
ioD.  411 

Locus  caeruleus.  331.  367 

—  perforatus  posticus,  322 

anticus.  337 

Longitudinal    fissure    of 

liver.   504 
I^wer  limb.  121 
Lumbar  puncture,  238 

—  fascia.  231 
liumbus.  433 
T^ungs,   407 

—  lobes  of.  408 

—  roots  of.  408 
Lunula  unguis.  121 
Lunulae  valvularum  seml- 

luiiarlum  aortae.   418. 
423 

A.  pulmonalls. 

418 

Lymphoglandulae  auricu- 
la res  anterlores,  107 

T)osterlore8.   197 

—  ax  Ilia  res.  57.  61 

—  -  cervlcales  profundae, 

213 

superlores.  222 

superflclales,  207 

—  coellacae.  514 

—  cubitalea    superflclales, 
77 

—  cystica,   490 

—  hepaticae.  491 

—  Illacae.  514 

—  ingulnales,  140 

—  lumbales.  514 

—  mesenterlcae,  477 

—  mesocollca,  477 

—  occlpltales.  197 

—  pectorales,  57,  61 

—  poplltcae,  135 

—  sternalefl.  57 

—  sublngulnalea     pro- 
fundae. 141 


Line,  mammlllary,  42 

—  parasternal.  42 

—  posterior  median.  42 

—  scapular,  42 

—  sternal,  42 
Lingua,  315 
Lingual  papillae,  316 
LInguIa  pulmonis,  408 

—  (cerebelll),  328 
Lips.   248,  288 
Liver,  4«J5.  502 
lobules  of  testicle.  460 
Lobulus  auriculae,   258 

—  biventer,  330 

—  centralis,  329 

—  para  cent  rails,  336 

—  parletalis    (Inferior, 
superior),   335 

—  quadrangularls,  3.30 

—  semilunaris    Inferior, 
superior.  330 

Ix>bull  cortlcales    (renis),  — 

508 

—  epidldymldls.  460 

—  hepatis.  505 

—  pulmonis.  428 

—  testis.  460 
Lobtis.  Lob  I  : 

—  caudatus  fSplgelll,  503 
-  centralis,  329 

—  frontalis,  3.33.  334 

—  hepatis    (dexter,    slnls- 


Lymphoglandulae    super- 
flclales, 122.  140 

—  submaxlllares.   218 

—  subscapu lares,  63 

—  venae  portae,  491 


Macula,  Maculae : 

—  acustlca  saccull,  394 

—  cribrosae.   392 

—  flava   (plicae  vocal  Is). 
309 

—  lutea,  381 
Malleus.  389 
Mamma.  52,  57 

—  accessorla,  52 
Manubrium  mallei  sternl, 

52 
ManuB.  41 

Margo.      Cf.    also    text   on 
structure  concerned, 
clllaris  Iridls.  380 
falclformis,  140.  142 

—  liber  (ovarii),  .546 

—  mesovarlcus.  546 

—  puplllarls  Irldls.  380 

—  ran  la  I  Is.  41 

—  unguis   (lateralis,   liber, 
occultus).   121 

Massa  intermf*dla.  347 
Meatus  acusticus  externus, 

385 
Internus.  .393 

—  -  nasi  communis.  .302 
Inferior.  294.  302 

medlus,   294.  .302 

-  —  superior,  302 
supremus,  302 

—  nnsopharyngeus.  294, 
302 

Meckel's    ganglion.    301. 

,303.  .307 
Mediastinum  testis.  460 
Medulla   oblongata.    322, 

324.  325,  326 

—  spinalis,   242 
Medullary  pyramids  of  kid- 
ney. 508 

—  vela,  328.  331 
Memt>rana.  Membranae. 

—  atlanto-occlpltalls  an- 
terior, 287 

posterior.  287 

—  elastlca  Interna.  312 
~  hyaloldea.   382 

—  hyothyreoldea.  222.  310 

—  Interossea    antlbrnchll. 
114,   115 

cruris.  184.  185 

—  mucosa  nasi.  302 

—  obturatorla,  552 
(stapedis).  ,390 

—  puplllarls.  381 

—  sternl.  429 

—  tectorla,  287 

—  tympanl,  387 
secundaria,  388 

—  vestibularis     fUelss- 
nerll.    394 

Meninges  encephall.  317 

—  splnales.  238 
Meniscus  lateralis.  181 

—  medians.   181 
Mentum.  193 
Merldlanl.  376 
Mesencephalon.    324,   325, 

326.  328 
Mesenteric   lactenls.    477 
Mesenterlolum   processus 

vermlformls.   471.   476 
Mesenterlum,  468 

—  anterlus,  463 

—  commune.  462 

—  posterius.  463 
Mesentery  proper.  468 
Meso-appendlx.  471.  476 
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Mesocolon.  468 
Mesometrlum,  541 
Mesorectum,  4tM> 
MeBOKalpinx,  541 
Mesovurium,  541 
MetacarpuH.  41 
Metathalamus.   SLM,   340 
Metencephalon.    .'{24.    .'{25 
Middle  ear.  SOZt,  .384,  385 
Modiolus.  31)3 
Monro,  foramina  of,  340 
Mons  pubis,  433.  444 

—  veneris.  444 
Montlculus,  329 
Morgagnl,  columns  of,  530, 

.548 
Musculus.  MuscuU  : 

—  abdominis.  452.  454 

—  alMluctor    dlglti    quintl 
(manuRK   100.   103 

(pedis),   178 

hallucis,  173,  178 

—  —   poUlcis    brevis,    08, 
103,  107 

longus,  105.  107 

—  adductor  brevis,  153 

hallucis.  179 

longus.  152 

polUcis,  129.  138, 

1.53 
magnus,  129,  138. 

153 

minimus,  120,  1.53 

poliids,  103 

—  anconaeus.  84.  105 

—  antitraglcus.  2.52 

—  articularis  genu,  152 

—  aryepielotticus,   311 

—  arytaenoldeus  obliauns, 
311 

transversuH.  311 

—  aurlcularls   anterior, 
190.   249 

—  aurlcularls    anterior 
(profundus).  259 

posterior,  190,  249 

superior.  190.  249 

—  biceps  brachli.  8<»,  87 

—  —    femoris.    129.    1.30, 
1.35 

flexor  cruris,  129, 

130.   135 

—  brachialis.  80.  82.  84 

—  brachloradlalls,  80.   84, 
9.3.  104 

—  broncho-oesophageus, 
424 

—  buccinator.  2.50.  261 

—  buccopharyngeus,  293 

—  InilbocavernoKUS,  447 

—  canlnuK.  250 

—  cerntopharyngeus,   291 

—  chondroglossuK.   310 

—  chondropharyngeus,  291 

—  clliarls.   .'{SO 

—  flbrae  circulares   [Muel- 
lerll.  380 

—  merldlonales  [Hrueckell, 
380 

—  coccygeus,  534.  548 

—  compressor  venae  dor- 
sails  penis.  438 

—  constrictor  pbaryngls 
inferior.    291 

medluH.  291 

superior.  292 

—  coracobrachlalls.   SO 

—  corrugator  superclIU, 
2.50 

—  cremaster.  457 

—  crico-arytaenoideus  lat- 
eralis. 311 

posterior.  311 

■ —  crureus.  150 

—  deltoideus.  69 


Musculus,  MuscuU : 

—  depressor  sept  I,  250 

—  digastricus.  222.   225 

—  dilator  pupil lae,  380 

—  ejaculator  semlni,  439 

—  epicranlus,   196,  249 

—  extensor  carpi   radialls 
brevis.  104.  107 

longus,  80,  84. 

104,  107 

ulnarls.  105,  107 

—  —   dlglti    quintl    pro- 
prlus.  104,  107. 

digltorum  brevis,  16.3 

—  communis,  104. 

107 

longus.  158,  108 

hallucis  brevis,  103 

longus,  100.  108 

Indicls  proprlus, 

105,  107 

minimi  digitl,  104. 

107 

—  —  poinds  brevis,    105, 
107 

longus.  105,  107 

—  flexor  carpi  radialls.  93, 
94 

ulnarls,  94 

dlglti  quintl  brevis 

(manuR),   100.  103 

—  —   —   —   —    (pedis), 
179 

digltorum  brovls.  178 

longus.  108.  170. 

17.3,  179 

—  —  —  profundus,  90 
sul)Ilmls,  94 

hallucis  brevis.  179 

longus.  108,  170. 

173 

—  —    poinds    brevis.    98. 
103.   109 

longus.  90 

—  frontalis.  190.  249 

—  gastro<'nemlus.  1.30.  109 

—  gemellus  inferior.  127 
superior,   127 

—  genloglossua,    200 

—  genloliyoldeuH.   200 

—  glossopalatlnus.  295 

—  glossopharyngeus.  293 

—  glutaeus  maxlmus.    125 

medlus.  120.  128 

minimus.  128 

—  gracilis.  15,3.  105 

—  hollcls   (major,  minor). 
259 

—  hypoglossus,  200.  207 

—  Tlornerl,  2.50 

—  lllacus.  1.53.  518 

" —  lllococcygeus.  4.34.  .548 

—  Illocostalls.  2.33 

cervlcls.  233 

dorsi,  233 

luraborum.  233 

—  iliopsoas.  518 

—  Inclsivus  labll  Inferlorls, 
251 

superlorls.  251 

—  Infraspinatus.  72 

—  Interfoveolarls.  4."iO 

—  Intercostalc8externl..399 
Intern!.  .399 

—  Interossel     dorsnles 
(manus),  107.  1(»9 

(pedis).  103,  180 

plantares.   180 

volares.  109 

—  Interf^plnales.  234 

—  Intertransversarli    an- 
terlores.  234,  284 

posteriores,  234.  284 

laterales,  234 

medlales,  234 


Musculus.  MuscuU  : 

—  iscbtobulbosus,  430 

—  Ischiocavernosus,    438, 
447 

—  latlsslmus  dorsi,   48, 
230 

—  levator  ani.  5.34,  548 
palpebrae  superioris, 

249,  276 

—  —    scapulae,    51.    220. 
2.30 

veil  palatini,  295 

—  levatores    costarum 
breves,  234 

longi,  2.34 

—  llngualls  Inferior,  316 
superior.  310 

—  longlsslmus,  233 

capitis,  233 

cervlcls.  233 

dorsi.  233 

—  longltudlnalis  inferior 
(linguae),  310 

—  —   superior    (linguae), 
,310 

—  longus  capitis.  212.  284 
colli.  212.  284 

—  lumbrlcales  (manus), 
99,  102,  107,  109 

(pedis).  179 

—  masseter.  260 

—  mentalls.  2.50 

—  multifldus.  2.'34 

—  mylohyoldeus.  222.  264 

—  mylopharyngeus.  293 

—  nasaiis.  2.50 

para  alarls.  2.50 

transversa.  2.50 

—  obliquus  auriculae,  259 

capitis  inferior.  2.34 

—  superior.  234 

inferior   (ocull),  280 

superior,  277 

—  obturator  externus,  127, 
153 

—   —   Internus.    127,    535, 

548 
— '  occipitalis.    196 

—  ocdpltofrontalis.    190, 
249 

—  ocull,  279 

—  omob.voldcus.  51.  211, 
217,  225 

—  opponens   dlglti    quinti 
(manus),  103 

(pedis).  179 

poinds,  98.  103 

—  orbicularis  ocull.  249 

—  —  pars  lacrlmalis   [M. 
Hornerl].   250 

orbital  Is.  2.50 

palpebralis.  249 

—  orbicularis  oris.  251 
palpebrarum.  249 

—  palmarls  brevis.  97,  100 
longus.  93.  94.  170 

—  paplUares,  417.  421 

—  pectlneus.  152.  153 

—  pectoral  is  major.  58.  04 
pars  abdomlnalls. 

59 

clavicularis.  59 

sternocastalls,  59 

—  pectoralls  minor,  61.  65 

—  perlnel,  437 

—  peronaeus  brevis.  163 

longus,  163,  180 

tertius,  160.  168 

—  pharyngopalatlnus.   29.5 

—  piriformis,   125,   126. 
535,  548 

—  plantarls.  130,  16ft,  109 

—  platysraa    myoldes,    5.3, 
2()7,  ^22,  249 

—  pleuro-oesophageus.  424 
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Musculus,  Muflculi : 

—  popllteuB,  170 

—  procerus,  196,  249 

—  pronator  >quadratU8,  96 
teres,  93,  94 

—  proBtaticuB,  537,   539 

—  psoas  magnus,  153,  518 
major,  153,  518 

^  —  minor,  518 

—  pterygoideuB  externus, 
201 

internuB.  261 

—  pterygopharyngeuR.  293 

—  pubococcygeus,  534,  5-18 
^  puboveBicalis.  524 

—  pyramldalis,  454 
nasi,  196.  249 

—  quadratus  femorls,   1^7 

labll   Inferlorls,  250 

superiorls.  250 

lumborum.  518 

plantae,  179 

—  quadriceps  femorls.  150 

—  rectococcygeuB,    525, 
536,   548 

—  rectoveslcalls,  537 

—  rectus  abdominis.  4.54 

capitis  anterior,  284 

lateralis,  272.  284 

posterior  major, 

234 
— " minor.  234 

—  —   femorls.    150 

—  rectus  Inferior    (ocull), 
279 

— "—  lateralis.  279 

medians.  279 

superior,  277 

—  rhomboideus  major,  61, 
231 

minor,  51.  231 

—  rlsorius.   250 

—  rotatores  breves,  234 
longi,  234 

—  sacrococcygeus  anterior, 
534 

posterior.  534 

—  sacrospinal  is.  233 

—  salplngopharyngeus.  295 

—  snrtorius,  149,  165 

—  scalenus   anterior,   210, 
212,  225 

mediuB,  210,  212. 

225 

minimus.  226.  227 

posterior,  210,  225 

—  semimembranosus,  129, 
1.30.  135 

—  semispinallB.  234 

capitis.  229,  234 

cervlcis,  234 

dorsi.  234 

—  semltendinosus,   129, 
130.  1.35,  165 

—  serratus  anterior.  61,  68 
posterior  Inferior, 

231 
superior,  231 

—  Roleus.   169 

—  sphincter  ani  externus. 
449 

—  —  —  Internus,   536, 
.'»48 

—  sphincter  pupillae,   380 
pylori,  .500 

urethrae  membrana- 

ceae.  44.3,  448,  537 

—  spinalis.  2.33 

cervlcis.  233 

dorsi,  233 

—  splenlus  capitis,  229, 
231 

cervlcis.  231 

colli.  231 

—  stapedius,  391 


Musculus,  Musculi : 

—  sternocleidomastoldeuB, 
209.  212.  230 

—  stemobyoideus,   211, 
217,   225 

—  BternothyreoideuB,  217, 
225 

—  styloglossus,  266.  316 

—  stylonyoldeus,  225 

—  stylopnaryngeus.  267 

—  subanconaeus,  82 

—  subclayius,  6.5.  67 

—  subcrureus,  152 

—  subscapularlB.  61.  72 

—  supinator,  82,   105 

brevlB,  82.  105 

longus,    80,    84,   93, 

104 

—  suprasplnatus,  72 

—  suspensorius  duodeni, 
493 

—  tarsal  Is  (superior.  Infe- 
rior). 257 

—  temporalis,  261 

—  tensor  fasciae   latae, 
129,  150 

itympani.  ,391 

veil  palatini,  296 

—  teres  major.  71 
minor,  72 

—  thyreo-arytaenoideuB 
(externus).  311.  .312 

—  thyreo-epiglottlcus.  311 

—  thyreohyoIdeuB,    211, 
225 

—  thyreopharyngeus,  291 

—  tIblallB   anterior,    158. 
168 

posterior.   168,  170, 

173.   180 

—  tragi  CUB.  2.59 

—  transversuB  abdominis, 
454 

auriculae.  259 

linguae,  317 

perinei  profundus, 

443 

—  —  —  superclalis.  438, 
447 

thoracis.  402 

—  trapezius.  48.  209 

—  triangularis  nasi,  250 
oris,  250 

sterni,  402 

—  triceps  brachll,  82.  84, 
87 

surae.  168.  169 

—  uvulae.  295 

—  vastus  Intermedlus,  150 

lateralis.  1.50 

medians,  160 

—  ventrlcularls.  312 

—  vertlcalis    (linguae), 
317 

—  vocalls.  311 

—  zygomatlcus,  250 
Myelencephalon.  .324,  325 
Myocardium.  416 

Nares,  193 
Nasion.  194 
Nasus,  193 
Nates.   122 
Nervus,  Nervi : 

—  abducens,  201,  275,  280. 
324,   367 

nucleus  of,  367 

—  accessorius.  50,  201, 
214.  220,  228,  230,  269, 
29.5,  324 

ramus  ext..  50,  220 

Int.,  220 

—  acustlcus,  201,  305,  307, 
324,  367, 

nuclei,  367 


Nervus.  Nervi : 

—  alveolares    superlores, 
298 

—  alveolarls  inferior,  2(J4 

—  anococcygei,  45(»,  535 

—  auricu lares  anteriores, 
255,   264 

—  aurlcularis    magnus, 
196,  229 

posterior,   196,   207. 

254 

—  auriculotemporalls,  195, 
255,  263.  300 

—  axillaris.  64,  67,  68,  71, 
216 

—  bucclnatorius.   255.   263 

—  canalis     pterygoldei 
[Vidii],  297,  303,  307 

—  cardlacus  inferior,  227, 
272.  423 

—  —   medlus.    227,    272, 
423 

—  —  superior,  227,  272, 
409 

—  carotid  externi,  220, 
271 

—  caroticotympanlci  (sup.. 
Inf.),  271 

—  carotlcus  internus.  271, 
297 

—  cavernosi  clltoridls,  541 

—  —  penis  mlnores,  519 

—  cavernoBUB  penis  major, 
519 

—  cerebrales.  322 

—  cervlcales.  50.  214,  241, 
269,  271,  284 

rami  cutanei  dor- 
sales,  229,  234 
posteriores,  236 

—  ell  lares  (breves,  longi), 
277.  278 

—  clunium  inferlores,  125, 
128,  .5.35 

medli.  123 

superlores.  48,  123 

—  coccygeus,  48,  237,  242. 
535 

—  cochleae.  368 

—  communicans  flbularis, 
166 

—  cutaneus(ei)    antlbra- 
chii  dorsalis.  76.  84 

lateralis,  76.  80 

medians,  64.  68, 

76,  78 
brachii  lateralis.  70, 

71.  216 
medians,  64.  68, 

76.  78 

posterior,  76.   84 

cervlcis  (Var.),  207, 

230 
colli.  207 

—  —  femorls  lateralis. 
125.  135,  140,  142,  148, 
516 

—  —  —  posterior.  125, 
128,  1.30.  1.33.  136.  166. 
535 

pedis  dorsalis  inter- 
medins. 161 

lateralis.  157, 

172 

medians.  160 

surae  lateralis.  133, 

166 

—  —   —   medians,    132. 
166.   172 

—  depressor.  270 

—  digitaies  dorsales  hallu- 
cls  lateralis  et  digit i  se- 
cundi  medalls.  160 

man  us.  89,  94 

pedis,  157,  161 
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Xenrus.  Xerrl : 

plantares  commune*. 

178 
proprll.  178.  179 

—  —  Toiares  communes. 
09,  100 

proprli.  99.  100 

—  donwlls  clitoridlB,  449. 

penlH.  440.  535 

ticapuiae.  51,  07.  216, 

230 

—  ethmoidalla.  277 

—  facialis.  195.  201.  209. 
248.  254,  25.5.  '2iHK  204, 
299.   30.5,   306.   307.   324 

nucleus.  367 

—  femoraliR,    142,    144, 
148.  1.50,  517 

rami  cutanei  femorls 

anterloreM,  135,  517 

—  frontalis.  254.  275 

—  genltofemoralls,  145. 516 

—  el(»KsopbaryngeuR.  2ol. 
220.  254.  267.  268.  270. 
29.3.   299.   317.   324.   368 

—  fTlutaeus  Inferior,  128, 
,534 

—  —  superior.  127,  129, 
534 

—  haemorrholdftles    Infe- 
riores.  450,  53.5 

medll.  5.35 

—  hypoRloRHUH.  201,  212. 
214.  218.  220,  222,  228. 
266.   269.   282.   317.   324 

—  IliohypogaHtricus    123, 
452,  506 

ramus  cutaneus  an- 
terior, 516 

lateralis.  516 

—  Illolnsrulnalls.  140.  142. 
452.  458.   516 

—  Infraorbltalls.  254.  298 

—  Infraspinatus,  73 

—  Infratrochlearis,     254. 
277 

—  Intercostales,  400.  428 

—  —  ram.  cut.  anterior 
(pector..  ahdom.  L  451 

lateralis  (pec- 

tor.,  abdom.i.  60.   452 

—  Intercostobrachlales,  60, 
74 

—  Intermedins,  201.  264, 
.305.  .306.  307,  317,  324. 
367 

—  interosseus      lantlbra- 
chllK  dorsalls,  10.5.  lo8 

volarls.  96 

cruris.  132.  172 

—  Isrhiadicus.  127.  136, 
144.   .535 

—  Jnsnilarls.  271 

—  labiales    posterlores. 
447.  5.35 

anterlores.  516 

—  lacrimalls.  275.  276 

—  lar.vnKeus  Inferior,  270 

—  —  superior.  220.  222. 
270.   311 

ramus  ext..  220 

Int..  220 

—  IfnjfuallH,  264.  266,  267, 
317 

—  lumbalea.  48.  241 
rami  posterlores.  237 

—  lumbo-inj^ulTialls.    140. 
142.    14.5.  148,  516 

—  mandlbularls.  254.  263. 
274.   299 

—  masseterlcus.  263 

—  maHticatorlus.  254.  263 

—  maxlllarls,    254,    274, 
297 


Xenrus.  Xervi : 

—  meatus     auditorii     ex- 
terni,  263 

—  medlanus,    64,    68.    79, 
82.  9(».  94.  98,  99.   100 

—  meningeuH  medius.  275, 

— '^mental Is,  255,  264 

—  musculocutaneus.    64, 
68.   76.   79,  80 

—  mylohyoldeua.  217.  218. 
264 

—  nasocillaris.  254.   275, 
277,   301 

—  nasopalatlnus    TScar- 
pael.  300.  .3t>4,  .305 

—  obturatorlus.   133,    135, 
144.  516 

ramus  anterior.  516 

cutaneus,  142 

posterior.  516 

—  occipitalis  major.  196, 
229.  284 

minor,  196.  207 

tertins   (Var.».  229 

—  oculomoiorlus,  200,  275, 
2S0.  32.3.   328.  366 

nucleus.  366 

ramus  Inf..  sup..  275 

—  olfartorll.  199,  .30<»,  30.3, 
32.",.   3r,0 

—  ophtbalmicuH.   254,   274 

—  opticus.   2(H),   277.   323, 
366.  375 

—  —  nuclei,  .366 

---   palatini    (anterior,   me- 
dius.   posterior).    296, 
303,  304.   3(15 

—  perinel.  440.  447.  535 

—  jieronaouH   rommunis, 
1.3(1.    1.33.    13!J.    164,    165. 


.5 .35 


—  -     profundus,  157,  16'>, 
1(55 

—  —  superflclalls.   157, 
160.  ICl.  10.5.  1(J8 

—  potrosus    profundus, 
297.  303 

—  —    superflclalls    major, 
275,  29*.  .3(K3.  ,3(»7 

minor,   275.   299. 

306 

phn»nlcus.    226,   408. 
4(>9 

—  plantares  (medlalis.  lat- 
rrallsK   178,   179 

—  ptervKoIdeus    (externus. 
Intern  us).   263 

—  pudendus.  128.  4.50.  .535 

—  radial  Is.  64.  68.  76,  82, 
89.  90.  02.  97.  105 

—  —  ramus  prof..  82 
superf..  82.  89 

—  recurrens.  82.  222.  270. 
311.  312.  425 

—  sacra  les.  48.  242 

—  saphenus,  142,  157,  165, 
518 

rami  cutan.  cruris 

medlales.  157,  166 

—  scrotales  anterlores.  516 
posterlores.  440.  535 

—  spermatlcus    externus, 
14().  458.  4,59.  516 

—  sphenopalatlnl.  298 

—  spina  les.  241 

—  splnosus.  263.  .300 

—  splanchnlcus  major,  428 
imus.   428 

minor.  428.  .500 

—  stapedis.  .306 

—  Rubclavlus.  67.  216 

—  sublingualis,  266.  317 

—  suboccipltalis,  235.  272, 
284 


Xenrus.  Xerrl : 

—  subscapu lares.  51,  67. 
216 

—  supraclavlcularea.  55, 
67.  fo,  207.  209,  214.  216 

—  supraorbltalis.  254,  276 

—  suprascapularis,  73.  230 

—  supraspinatus,   73 

—  supratrochlearia.    254, 
276 

—  suralls,  166,  172 

—  temporales     profundi 
(ant.,  post.).  261.  26:i 

—  tensorls  tympanl.  .300 
veil  palatini.  295. 

299 

—  thoracales,  48,  123.  241, 
452 

—  —  anterlores,  59,  65, 
67,  216 

posterlores.  67.  216, 

236 

—  tboracalls  longus,   67. 
216 

—  thoracodorsalis.  67.  216 

—  tibialis,    132,   136.   168, 
172.    173 

—  trigeminus.  201.  254, 
273.   29.5.    317.   323.    367 

portio  major,  minor. 

27.3.  274,  323 

—  trochlearls,  201.  275, 
276.  323 

nucleus. 

—  tympanlcus.  271 

—  ulnaris.  64.  68.  79.  84. 
89.  90.  94,  98,  99,  100. 
1(13 

ram.  cut.  palmaris.  97 

prof..  lOo 

superf.,  100 


36'? 


220. 
269, 
408. 


519. 


254. 


-    vagus.    201.    212. 
222.   226.   228.    268. 
270.   282.   324.  368. 
42,5.   497.  498 
nuclei.  368 

—  vesica  les  Inferiores. 
53.5 

KU  perl  ores.  519 

—  vestlbuli.  367 
nuclei.  .367 

—  zygoma  ticus,    195. 
260.   276,   282,   298 

Nidus  avis.  330 

Nodull     lymphaticl     aggre- 

gatl    [Peyerll.  48.5,  480 
llenales  [Malplghll], 

502 

—  —  solltarll,  485,  487. 
494 

—  valvularum  semlluna- 
rlum  aortae  [Arantll), 
423 

—  -  -  —  A.  pulmonalis. 
418 

Nodulus  vermis,  329 
Nucleus,  Nuclei  : 

—  alae  cinereae.    348, 

—  ambiguus,  348.  3t">8 

—  amygdalae,  342,  364 

—  arcuatl.  352 

—  caudatus.  341 

—  col  I  leu  1 1  Inferlorls,  .358 

—  corporis  geniculatl  lat- 
eralis. :!62 

medlalis.  362 

raammillaris.  361 

—  den  tat  us,  356 

—  dorsalls      IStllllngl. 
riarklll.   246 

—  embollformls.   356 

—  fastlgll.   356 

—  funiculi   cuneatl.   348 

—  graclll.s.   34S 

—  globosus.  356 
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INDKX    TO    XKW    TKKMS 


:}i  i 


Nurlcas.  Nuclei : 

—  halM^niilHo.  :W2 

—  liypf>thalainli'U!*.  .ton 

—  lateraH'H.  :t4H 

—  Ipmnliirl  iat**raIlH.  :\TA 

—  lentlfiirmiK.  HiU 

—  lentlM.  :{«4 

—  X.  aJMlutt'ntlH.  :tri4 

—  —  a<*tiNtl('i    iiiitn«aliti. 
▼entrallKi.  :tr>4 

fH>rhii'aH.  ;i."i4 

fafiHiiH.  :i:.4,  :i«;7 

—  —  ot'iiloiiioTdrll,  H."»7, 
30.1.  :{(Mi 

^  —   trigpmlni    mittoriuM. 

3r»4.  3il7 
tnM*hIi»arlM.  'AT*',  :!rt<; 

vflfHtiiMiii.  ;J54.  :m;7. 

—  oiivarPH  a«'('4*KM4irli.  .'MM. 
3(t2 

—  ollTarlM  Inforlor.  .*UH 
Hiip«*rl(ir.  .•{.'►4 

—  origin  In    Nil.    «'<'rol»ra- 
llum.  .'{r.ri:uM) 

—  ponfla.  .'{r>4 

—  puIinmiiM     I  fllirfH-nrllln- 
irinta    tntt*rv(*rti>>>riiliK), 
286.  430 

—  radtrls  (l<*fM'«>iid*>ni  Im   N. 
trljcemini.  .'tri7 

—  ruber.  3r»7 

—  tegmenti.  H."" 

—  terminaleM     Nn.     i-er, 
36.'S.3m) 

—  thalaml  antf>rlor.  :W2 

lateral  Ik.  'MV2 

me<llallH.  :W2 

—  tnirtUN  Hf>lltnrli.  34S, 
SAD 

HpinallH  N.  triKemlni. 

348.  3.-i4 

Obex.  331 
Occipital  lobe.  33.'i 

—  alnua.  'JO'j 
Occiput.  11*3 
Occipitotemporal   ronvolii- 

tlon.  3:{.'i 
Oeaopbaffeal     xroove     In 
lUer.  r»i)4 

—  openliiK   In   diaptirii>!in. 
All 

Olfactory  milcua.  :toi.  :I34 

—  tract.  .337 
OIlTa.  .32n 

Omentum  maJiiR.  4fl7.  473 

—  mInuM.  4«;m.  4H1> 
Operculum.  337 
Om  aerrata.  3rt1 
OrblculuR  cMlnrlH.  371).  3K() 
Orhlta.   ]f»4.  '217* 
Oraana  o<'uII  ncceHMorln. 

37.1 

—  nropoetlca.  .V>."i 
Oricanon  audit tih.  3^4 

—  aplrale.   39.'» 

—  -  viauH.  37ri 

Orlflclum    externum    uteri. 
A44.  .'»4fl 

—  Internum  uteri.  .'44.  .'41) 

—  n refer! a.  ."137 

—  urethrae  exteriinni  «mii- 
llebria).  44.'.   4Im 

(vIrlllMt.    43,-. 

internum.  .'37 

—  TaKlnae.   444 
Oaalcola  audltuH.  3ss 
Oatiom  at>domlnal(>  tiihne 

uteri nae.  r»47 

—  arterlnaum   dextrum. 
412.  418.  421 

alnlatnim.  412 


I     OKtIuni  plinrynpMim  tubae 
!  iiudivne.  'Jtl3.  '2'M 

ut<'rliiuni    tubae    uti'r- 
hine.  .ViO 

-  vfiioHum  dfxtnim.  417 

-  -     HlnJMiruni.  421 
Oviiriuui.  .'4(1 
Ovulum.  ."140 

rni'cliidnliiu  Kranulatlona, 

Itis.  31 T 
Taint nui  ilnnim.  2K8 
UHille.  *2SS,  '2*M 

rniihiiu.  :v2:k  3:;2 

I'filpebriir.    VXl.  1>47 
I'illIfre;iH,    4ti.''>.    4'.»."» 

ncrcsMirliiiii.   4IU» 
raiiilli).  rnplllHf: 

niMJnit'    (llii>;uaei.   31ft 

ilutHleiil    I  SiiutorlnlJ, 
4'.M 

lillformt's.  :;ltl 

-  folliitiii>.  .'UO 
funKlfonncM.  310 

InrlMlvil.    21MI 
JHfTiinilliH.    -J  IK 
IfUl  l<'nl»r«'H.  .'tlO 
Miiiinuitie.  42 

UiTVl    opflrl.    381 

-■-  minleH.  TtiiX 

vnlliitiif.    310 
I'nriullilyiMU.    402 
rfinniii*triiini.  ri4!» 
^Hrt«■^4   luiistdldfiiM.   .380 
rnn»ii<"UM.   3s0 
i<*a\'i    tvuipiinh    Juku- 
lnrlH.    3H0 

la»»yrlnthlcim.  .3Hfl 
nuMubrnuimMiH. 

3S7 

tcirnieritnilM,  38.*» 
i'nroophiiroii.   .'ilO 
ParH  buHilnrlM  pmitls.  354 
(lorMaliH  pitiitlK.  'ATtU 
(liirfldii    ( infinl»rnuae 
tytupiinh,   3K7 
irrlsiNi  bypi>tluilnmi.  .300 
liln'ra    cohiMinat*    fornl- 
<Im.   343 

uinininilhirlM  bvputhal- 
nml.  .'!•_'.-..   331.   3.3M 

-  innr^lnnltK     (Hiiit-l     rln- 
Kullt.  .330 

nii>iiil>i'iiiiiii'i>ji  K«>ptl  atrl- 
onini.    117 

oiMTriilurls  (>rvrl  fron- 
tnliN    tiir«>rlMrtNi.   334 

-  ftptlni  liypothiihuni.  32.'>. 

•  •■I    I  .        •■••a..        •  t't-~ 

orliltiillH  (trvrl  fmntaltn 
liif<'rii>rlN).  33  4 

KulifniiitiilJM  (K.vri  cln- 
jrulh.  3.30 

tiM'tn  r«iliimnHe  fornicia. 
313 

iciisn  I  ii)«>nil)rni)ne  tym- 
pnnl  I.    3S7 

trliiimnliiriN  ^irvrl  fn»n- 
talis  iiiforiorlH).  33  4 
I'arti's   »r»»nltah*s  «'Xti»rnae 

I  niiilii'lirosi.    Ml 
rati).   I'atliK  : 

(if  hrarliliiin  pontts.  300 
(■oiijniiclivuiii.  .372 

of  rorpiiK   ri'stlfornie. 
30!  • 

of  dli-n<'<-])lniliin.  372 

of  ti'li>n<-«'pli]i|(ii).   .372 

N»Tiiii«Iarv.   of    Nil.   r«'n» 
hraN's.  .".or,  ;•.«;•> 

tiTllarv.   of   .Nn.   cvro 
l>ra!i>M.  :u\r,  .':o!» 
IN'duni'iiIns      irn»l»ri.      322, 

•  f.>'i         ■••li*         'ftkJ        'I"!"* 
■  l_«i,      •■_'>,      >>_~,      mil 

I  mrporU  rallosl,  .337 

37 


Pedunrulua   fl<K-full.    3.30 
t  ha  la  mi  Inferior.  302 
iVlvlfi  rerinllH.  .'Hit* 
I'erlrraniiim.  410 
iVrllynipba.   .3114 
rerlmetrlum.  .-i4rt 
Terinpal  tii»dy.  447 
IVrin«*um.  430 
l*erifona»*um,   4.*>n 

-  parleraie.    407 
--  vlweral**.  467 
IVh  raviim.  177 
I'etliiluH   epliclottldla.    313 
Pla    mater  eni'ephall.    lUH, 

317.  .344 
-  flpinalia.  240 
riluN.  11)4 
iMneal  iMKly.  346 
IMtre'N  metno<I.  3.'i8 
I'ltultary    liody.    20.3.    322. 

33  K 

IMntyfima.    .'».3.    207.    222. 

241) 
I'leura.  40.3.  404.  406 
rii'XUH   enrdiarUM.    422 
cnvern<»Ml  «*<in<'banim. 
3(12 

rborlr»l<IeUK  ventrlcull 
laterallH.  3  41.  34.3.  34.'i 
-  tertll.  34.% 

-  KanKlioHUH  cIllarlH.  380 
irulne.  420 

-  tlyinphntlniH)  aortlcua. 
r>10 

coellariin.  .110 

-  niur-UH  exlernuH.  .'14 
luuihallK.   .'ilO 

(nerv<»rumi  aorttruN  al>- 
domlnalltt.  470.  T>im 

-  -    —  alviijInrlH   Inferior. 

271 

-  -     brarhlalla,   60,   07, 
21.''».  210.  228 

-  -  parn  Infraclavicu- 
laria.  OA 

-  miprai'laviru- 
larlK.  07 

rardiaruR,  400.  422 

-  -     caroMcua  commuula. 
272 

-  -        -  exfernuH,  220.  271 

InternuH.  271.  207 

...  — .  oavernoMiiH  (In  alnua 

cavern).   27.'» 

-    p4>nlK.  .'»11) 

rervh-alea.    00,    1!28. 
220 

-  r«K»IInruji,  402.  .'400 
corona riuM  cordlH  an- 
terior.  4ir» 

|H»Mterlor.  41.''i 

■  deferent  lallH.  4.">8. 
.'ilO 

-  —   dentallH  liifi'rli»r.  204 

-  -  sup«»rlor,  UOK 

K»Mtrl<M]H    nntiTior. 
408 

—  -   poMtorior.  408 

-  —  suiwrior.  .'no 

-  bnemorrhoidaiiH  me- 
diUM.    .'10 

hepatlruM.  400.   MO 

■  bypof;»Mtricua.    .'»10. 

r>4i 

HennliN.  .'(Hi 

-  lumbalis.  ."10 

tn'txillarls  externun, 
2LM).   'J71 

lnt»»rntiM.  271 

-  m»»*MMit»»rlruH    Infe- 
rior, 470 

■  sniM»rlor.  47tl 

-  -  -  o(>si»i)b>iireuN.   42.'> 

|>nrotld<MiH.  2.'»4 

pbaryugi>UH,  272 
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Plexns  (Dervonim)  phreni- 
CU8,  500 

prostatlcus,  519 

pudendus,  535 

pulmonalls  anterior. 

408,  409,  425 

—  —   —    posterior,    408, 

409,  425 

renal  is,  500 

sacralls,  534 

subclavlus,  227,  272 

suprarenalls,  500 

thyreoldeus  inferior, 

220,  271 
tympanlcus   [Jacob- 

soni],   271 

vertebral  Is.  272 

vesicalis.  519 

—  (venosus)  basilarls,  203 

—  —   caroticus    Internus, 
297 

—  —  haemorrhoidalis  ex- 
ternus,  533 

internus,  633 

pamplniformis,  458, 

513 

—  —  pharyngeus,   269, 
295 

pterygoideus,  262 

pudendalls,  533 

sacralls  anterior,  533 

—  —   thyreoldeus   major, 
226 

uterovaginalls,  533, 

542 

vesicalis,  533 

IMica,  rilcae: 

—  adiposae   (pleurae), 
406 

—  alares,  181 

—  aryeplglottlca,  294,  308 

—  axillaris  anterior,  41 
posterior,  41 

—  clllares.  379 

—  circulares    [Kerkrlngl], 
484,  494 

—  duodenojejunalls,  470 

—  flmbrlata,  315 

—  gastropancreatlca,  472 

—  glossoeplglottlca    later- 
alls.  308 

medlana,  307 

—  lleo-appendlcularls,  471 

—  lleocaecalis,  471 

—  Incudis.  388 

—  Irldis.  380 

—  longitudinalis   duodenl, 
494 

—  malleolarls  anterior. 
387,  388 

posterior.  387,  388 

—  mesenterlococaecalis, 
471 

—  mesentericoparletalls, 
471 

—  palatlnae  transversae, 
290 

—  palmatae,  540 

—  parietocaecalls.  471 

—  pharyngoepiglottica, 
294 

—  ptiboveslcalls.  518 

—  recto-uterina      [Doug- 
lasl],  473.  541 

—  salplngopalatlna.  291 

—  salplngopharyngea.   293 

—  semilunares  coll.  487 
^  semilunaris  conjuncti- 
vae. 247 

—  subllnguales.   290 
patellarls.  181 

—  transversales  recti.  525. 
536.   548 

—  tubarlae    (ampullares), 
550 


Plica,  Plicae: 

—  umbllicalis  lateralis,  456 
media,  456 

—  ureterica,  537 

—  ventricularls      (laryn- 
gis),  309 

—  vesicalis   transversa, 
473.  537 

—  vocalls,  300 
Pollex,  41 

Polus  anterior  bulbi,   376 
lent  is,  383 

—  frontalis,  334 

—  occipitalis.   335 

—  posterior  bulbl,  376 
lentls.  383 

—  temporalis.  322.  335 
Pons  \^rolii,  322,  324, 

325    327 
Popliteal  space,  122 
I'orl  sudorlferi,  194 
Portio  dura.  273 

—  mollis.  273 

—  supra  vaginalis    (cervl- 
cls),   544,   549 

—  vaginalis,  544.  549 
Porus    acustlcus    extemus, 

385 

internus,  393 

Praecuneus,   536 
Praeputlum   clitorldls,   444 

—  penis,  435 
Praevertebral   region,  282 
Prepuce  of  the  penis,  435 
I'rocessus    caudatua    (lobi 

Splgeli),  503 

—  cilia rls,   379 

—  coracoideus  scapulae.  52 

—  cochlearls.  387 

—  falclformis.  552 

—  lenticularis.   389 

—  mallei  anterior  [Folli], 
390 

lateralis.  390 

—  muscularis   (cart II.  ary- 
taenoldeae).  315 

—  papillaris  (lobi  Splgeli), 
503 

—  unclnatus  (pancreatls), 
495 

—  vaginalis  fasciae  trans- 
versalls.  457 

perltonael.  457 

—  vermiformls,  480 

—  vocalls    (cartll.  arytae- 
noideae),  315 

—  xipholdeus.  52,  433 

I  Projection    fibre    systems, 
372 

Prominentia    canal  Is   fa- 
cialis. 386 

semlclrcularis  later- 
alls.  386 

—  laryngea.  194 

—  malleolarls,  387 

—  spiralis,  .394 

—  styloldea,  386 
I*romontorium   (cavi  tym- 

pani).  386 
Prosencephalon.    324,    325. 

.331 
Prostata,    525 
Prostatic  urethra,  5.39 
Pubos.  433 
I*ubopro8tatic  ligaments, 

52.3.  .■>24.   542 
Pudendum   muliebre.  444 
Pulmo    (dexter,    sinister), 

407 
Pulpa  lienls.  502 
Pulvlnar.  346 
Punctum  lacrimale,  248 
Pupllla.  380 
Putamen.  364 
Pyloric  sphincter,  500 


Pyloric  valve,  600 
Pylorus.  498 
Pyramid,  326 
Pyramidal  tracts.  365 
I^ramldes  renales.  .508 
Pyramls  medullae  oblon- 

gatae,   326 
—  vestlbuli,  392 


Radlatlo  corporis  callosl, 

338,  339,  364 
strlatl,  864 

—  occlpltothalamlca  [Gra- 
tloleti],  364 

Radix,  Uadices : 

—  cochlearls.  307,  324 

—  descendens  (mesence- 

Shallca)    N.  trigemini, 
57 

—  linguae.  315 

—  mesencephallca   N.   tri- 
gemini.  3o4 

—  mesenterli,  468 

—  N.  acusticl,  201 

facialis,  354 

spinalum.  242 

—  pulmonis,  408 

—  unguis,  121 

—  vestibularis,   307,    324 
Ramus,   Rami : 

—  alveolares  (superiores), 
298 

—  anastomoticus.      Cf. 
nerves  involved. 

—  anterior.    Cf.  stnicturea 
involved. 

—  auricularis    (X.    vagi), 

270.  271,    307 

—  bronchlales  anteriores, 
425 

posteriores,  425 

—  buccales    (N.    facialis), 
254 

—  calcanel    medlales,    lat- 
erales.  172,  176 

—  —  inferior    (N.    vagi), 
409 

—  —  superior   (N.  vagi), 
270 

—  coeliacus   (of  chorda 
oesoph.  post.).  498 

—  colli    (N.  facialis),  209 

—  communlcans.  516 

—  cutanei   (arterlosl). 
Cf.  parent  artery. 

—  dentales.  264.  298 

—  descendens  N.   hjrpo- 
glossl, 

of  Ram6n  y  Cajal, 

212.   214,   217.   220.  222, 
269,  372 

—  dlgastricus,  2.54 

—  extemus.     Cf.  structure 
involved. 

—  frontalis,  254.  276 

—  gingivales,  264,  298 

—  bepatld  (of.  chorda 
oesoph.   ant.),  498 

—  Internus.     Cf.  structure 
Involved. 

—  lablales  Inferlores,  255, 
264 

superiores.  2,54 

—  laryngopharyngel.  272 

—  llenales    (arterlae  lien- 
alls).  .502 

—  Ilnguales      (N.     glosso- 
pharyngel),      266,      269, 

271,  317 

(S.  llngualla).  266 

—  marginalls  mandlbulae, 
2.54 

—  meningeus.  242.  270 

—  mentaies,  255,  264 
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Ramus,  Rami : 

—  musculares.     See  parent 
nerve. 

—  nasaled  anterlorea,  252, 
278,  3<»S 

externl.  254,  303 

—  —   interni    (medlalea), 
301,  303 

llateralea).  303 

poHterloren,  300,  303, 

304 
(N.  aurlcularts  po«- 

terlorlB).    19» 
oeHoplingei.  42.*) 

—  palmarlH  N.  miKlinnl,  00, 
1)7 

—  palpebraieii   InferloreK. 
254.   27H 

superioreH.  254,  270. 

277 

—  parotidel.  2,55,  264 
— -  perlciircliaous.  409 

—  pharynReus,  208,  270, 
2«1.  205 

—  phrenico-abdomlnales, 
400 

—  prrifunduR.     See  parent 
nerve. 

—  Btylohyoldens.   254 

—  BtylophHryngeuH.  271 

—  siibinaxlllnres    ( N.    lln- 
^allH).   207 

—  8iii>erfl<'lal!8.      See  par- 
ent nerve. 

—  superior.      Cf.    parent 
nerve. 

—  temporales      (S.      faci- 
alis >.   105.  254.  25.5.  200 

—  ihyreohyoideus,    220, 
2(tO 

—  tonsillnres.  271 

—  volarls.      See   pnrent 
nerve. 

—  zygnmatici  CS.  farlnlisi. 
254 

—  zvgomath'ofarlalls,  254, 
200.  282 

—  7.VK"»natlcotemporallB, 
10.5.   254,  200.   282 

Raphe      medullae      oblon- 
gntae.   348 

—  <>f  perineum,  436 

—  palntl.  2^8 

—  palpi>brali8   lateralis, 
255 

—  penis,  4.35 

—  perlnel.  436 

—  pontis.   354 

—  scroti.  435 
Recessus  cochlea rls,  302 
Inferior.  471 

—  elllptlcus.   302 

—  epitympanlcus.  386 

—  (fossae      Interpeduncn- 
larls)  anterior.  .T22 

posterior.  322 

—  Ileocaecalls  Inferior.  471 
superior.  471 

—  Inferior  omentalls,  472 

—  Infundlbull.  347 

—  InterslRmoIdeus.  472 

—  lateralis  ventrlcull 
quarti  fossae  rhomboldel, 
331 

—  llennlls    (bursae   omen- 
talls). 472 

—  membranae  tympanl, 
388 

—  opticus,  347 

—  para  col  Id.  472 

—  phrenlcohepaticua,  472 

—  plnenlls.  346 

—  piriformis.  204 

—  retrocaecales,  471 


Recessus   sacclformls.    111, 
114,  115 

—  sphaerlcus,  392 

—  sphenoethmoidal  Is.  302 

—  superior  omentalls,  472 

—  Bupraplnealls.  346 

—  triangularis,  347 
Rectum.  465,  536,  542,  548 
Iteglons,  43.  44 

Regio  olfactorla.  302 

—  perinea  lis.  434 

—  resplratoria,  302 
Rell,   island   of.   337 
Removal  of  Hrain,  199 
Ren.   50.5.    506 

Itete     (arteriosum)     acro- 

mlale.  05 
articulare  cubttl,  80, 

105 

genu,  134 

calcaneum.  172 

carpi  dorsale.  106 

volare.   104 

— -  —  dorsale  pedis.  KJO 

-  —   malleolare    laterale, 
100 

mediale.  160 

patellae.  134 

—  testis    [Ilallerl],  460 

—  (venosum)  calcaneum, 
172 

calcaneum,  172 

dorsale  manus,  89 

pedis.  156 

plantare,  176 

Retina,  bipolar  cells  of, 
366 

—  pars   clllarls.    pars   op- 
tica.  381 

Retinacula  cutis  of  pero- 
neal muscles.  163 

Retinaculum    Lig.    arcuatl. 
181 

—  Mm.   peronaeorum   infe- 
rlus.  157.   164 

superius.  164 

—  patellae  laterale.  152 

mediale.   152 

Rhinencephalon.  325,  332, 

337 
Rhombencephalon,     324, 

32.5    326 
Right' auricle,   412.  415, 

416 

—  aurlculoventrlcular 
valve,  417 

—  lymphatic  duct.  226 
-   ventricle.  413.   417 

KIma  cornea  lis.  378 

-  glottldls.  310 

—  —    pars    Intercartilagl- 
nea.  310 

—  —   —    Intermembrana- 
cea,  310 

—  oris.  10.3.  248,  288 

—  pa  I  neb ra rum,  103,  247 

—  pudendl.  444 

—  vestlbull.  300 
RIvIni,  ducts  of.  267.  290 
Rlvus  lacrlmalls.  248 
Rolando,  fissure  of.  3.34 

—  substantia    gelatinoaa 
of.  246 

Root  of  mesentery.  468 
Rostrum    corporis  callosi, 

330 
Rugae  vaglnales.  545,  ,549 

Sacculus.  .304 
Saccus  lacrlmalls,  257 
Sacral  plexus,  5.34 
Sacrococcygeal  plexus,  534 
Santorlul,   cartilages  of, 
314 


Saphenous  opening,  140 
Scala  tympanl,  393 

—  vestlbull,  303 
Scalp.  104 

—  dissect  ion  of,  194 

—  nerves  of.  105 

—  surgical  anatomy  of, 
196 

—  vessels  of.  195 
Scarpa,  fascia  of,  451 
Sclera,  376.  378 
Schlemm,  canal  of.  378 
Sclerotic  coat.  378 
Scroblculus  cordis,  42,  4S3 
Scrotum,  435 
Secondary  paths  of  Nn. 

cerebrales.  306-360 
Sections  of  brain.  347 

—  of  cerebellum.  ,3.54 

—  of  dieneepbalon.  358 

—  of  hypothalamus.  360 

—  of    medulla    oblongata, 
347 

—  of  pons.  353 

—  of  proHcncephalon.  358 

—  of  rbom..  Isth.,  corp. 
quad,  and  cer.  ped..  356 

—  of  spinal  cord.  243 

—  of  telencephalon,  368, 
362 

—  of  thalamencephalon, 
362 

Semilunar  cartilages,   418. 
423 

—  fascia.  77.  80,  90 
Septula  testis,  460 
{Septum  atriorum.  416 

—  bulbl  urethrae,  440 

—  cartllaglneum  nasi,  .300 

—  corporum  cavernosorum, 
448 

—  femorale    [Cloquetl], 
146,  511 

—  glandls.  435    • 

—  Intermusculare,    142, 
150 

femoris  mediale,  142, 

150 

—  —  flbulare  anterlus. 
1.58,  16.3.  168 

posterius,  158, 

163,   168 
humeri  laterale,  78, 

80 
mediale,  78 

—  linguae.  317 

—  mediastlnale,  406 

—  membranaceum   nasi, 
300 

ventrlculorum.  422 

—  musculare    ventrlculo- 
rum, 422 

—  nasi.  103.  294.  .300 

—  -     cartllaglneum.  .300 

—  orbltale.  255 

—  pellucldum,  343 

—  subarachnoldeale  poste- 
rius. 240 

—  vaginae  vasorum   (fern- 
oralium),  145 

—  ventrlculorum,  421 
Sheath  of  the  rectus,  4R4 
Sigmoid    flexure    of   colon, 

486 
Sinciput.   193 
Sinus.   42 

—  aortae    [Valsalvae!, 
422,  423 

—  cavernosus,  202,  273 

—  circularis.  202 

—  coronarlus,   414,   416, 
417 

—  costomedlastlnalls,   406 

—  durae  matris.  199,  202 
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Sinus  frontales,  303 

—  intercavernosus  ante- 
rior, 202 

posterior,  202 

—  lactlferl,  57 

—  maxlllarls   [Ilighmorl], 
303 

—  occipitalis,  202 

—  paranasales,  303 

—  of  Morgagni.  309 

—  petrosus    Inferior,    202, 
260 

superior,  202 

—  phrenlcocostalis,  406 

—  posterior,  386 

—  rectalcs,  536 

—  rectus.  199,  202 

—  renal  Is,  508 

—  reunlens,  199,  202 

—  sagittal  is  superior,  198, 
199,  202 

Inferior,  199.  202 

—  sphenoidale.  303 

—  sphenoparietalls,  202, 
273 

—  tonsillaris.  296 

—  transversus.  202 

—  venarum    (cavarum), 
416 

—  venosus  sclerae.  278 
Sinuses   of    Valsalva.    422, 

423 
Small   Intestine.  465.  479 

—  omentum.  468.  489 
Socia   parotidls,   251.   290 
Soft  palate.  288,  294 
Spatium,  Spatia : 

—  anguli  Iridis,  380 

—  interfasclale    [Tenonl], 
277,  282 

—  interossea    metacarpl, 
116 

metatarsi,  190 

—  perichorloldeale,  379 

—  perllymphatlcum.  394 

—  praeperltonaeale   [Ret- 
zfi],  473 

—  zonularla.  383 
Spermatic  cord.  457 
Sphenoparietal   sinus,    202, 

273 
Spina  hellcis.  359 
Splenium    corporis    callosl, 

.S38.  339 
Spongy  urethra,  539 
Stapes.  388 

Stenson's  duct,  250.  290 
Stomach,  465,  498 
Straight  sinus.  199.  202 
Stratum  album-profundum, 

358 

—  cinereum.  355 

—  cutaneum  (membr.  tym- 
pani),  387 

—  gangllosum.  355 

—  grannlosum,  355 

—  griseum  centra le.  357 

—  —   coillcuU    superioris, 
358 

—  Interollvare  lemnlsci, 
352 

—  mucosnm   (membr.  tym- 
pani).  358 

—  nucleare    (medullae  ob- 
longatae).  348 

—  plgmentl    corporis   clli- 
arls.  .381 

Iridis,  376,  381 

retinae.  351.  376 

—  zonale   (thalamis),  358. 
362 

Stria.  Striae : 

—  alblcantes,  4.33 

—  longltudinalis    (later- 
alis medialis),  387 


387 
(acusticae). 


Stria,  Striae: 

—  malleolaris, 

—  medullares 
331 

—  medullaris  thalami.  346 

—  olfactorlae  (intermedia, 
lateralis,  medialis),  337 

—  termlnalls.  341,  342 

—  transversae,  339 

—  vascularis.  394 
Stroma  Iridis.  380 

—  ovarii,  546 

—  vltreum.   382 
Subarachnoid  space,  240, 

317 
Subdural    space,    198,    238. 

240 
Substantia  corticalis.       Cf. 

organ  concerned. 

cerebelll,  355 

cerebri.  362.  338 

lentls,  383 

[Rolandl],  246 

—  grisea.  243 
centralis,  244 

—  lentls.  383 

—  medullaris.     Cf.  organ 
concerned. 

—  nigra,  358 

—  perforata  anterior,  337 
posterior.   322 

—  propria  corneae,  378 

—  reticularis  alba.  352 

[Arnoldll,  336 

grisea,  352 

Snccus  pancreatlcus.  495 
Subdivisions  of  brain.   324 
Sulcus.  Sulci  : 

—  ampullaris,  .394 

—  anthelicis  transversus, 
200 

—  basllarls.  327 

—  biclpitalis  lateralis.  41 
medialis.  41 

—  centralis  f  Rolandl],  .334 

—  cerebelll.  328 

—  cerebri.  332 

—  cingull.  334.  .330 

—  clrcularls   fRellll.  334 

—  corporis  callosl,  330 

—  corona ri us.  413 

—  cruris  h^llcIs,  2(50 

—  frontalis  Inferior,   334 
superior,  334 

—  horizontalls    cerebelll, 
.328 

—  hypothalamlcus  [Mon- 
roll,  .347 

—  Infrapalpebralls,  193 

—  Inguinal  Is.  122 

—  insulae.   337 

—  Intermedins  anterior, 
243 

posterior,  243 

—  interparletalls,    335 

—  lateralis  anterior  (med. 
spin.).  24.3.  326 

—  —    posterior    (med. 
spin.).  243,  .326 

mesencephali.  328 

—  llmltans    fossae    rhom- 
boldeae.  331 

—  longltudinalis  anterior. 
413,   417.   419.   420 

—  -T—  posterior.   413,   419. 
420 

—  medianus  (linguae).  316 

—  —   posterior    (med. 
spin.),   243 

—  mentolabialis.  193 

—  nasolablalis.  193 

—  occlpltales    laterales, 
3.35 

superlores.  335 

—  of  Rell,  ,334 


Sulcus,  Sulci : 

—  occipitalis  transversus* 
335 

—  olfactorius,  301,  334 

—  orbitales.  334 

—  paraglenoidalis    (prae- 
auricularls). 

—  parocclpltalls.  335 

—  parolfactorlus    (ant., 
post.),  337 

—  praecen trails,  334 

—  promontoril.  387 

—  sclerae.  378 

—  spiralis.  395 

—  subclavius  (pulmonis), 
408 

—  subparietalis.  336 

—  temporales  trans versi, 
335 

—  temporalis  Inferior,  335 
med  ins.  335 

superior,  335 

—  termlnalls  atrl!  dextrl, 
416 

(linguae),  316 

Suprasternal  fossa,  204 
Surface  anatomy   of   back, 
45 

of  axillary  fossa,  51 

of  face,  247 

—  —  of  lower  extremity, 
121 

of  thorax  (ant.),  51 

Superclllum,  193 

Superficial  layer  of  trian- 
gular ligament,  448,  450, 
520,  542 

Suprarenal  capsules,  505, 
509 

Suspensory    ligament    of 
ovary.  473,  541 

of  penis.  461 

—  muscle  of  duodenum 
and   mesentery.   493 

Sustentaculum  llenis.  473 
Sylvius,  aqueduct  of.  328 

—  fissure  of.  322.  333,  334 
Symphysis    osslum    pubis, 

553 

—  sacrococcygea,  553 
Syndesmosis  arycornlcu- 

lata.  314 

—  tlblofibularls.  184 

-—  tympanostapedia,  390 
Systema    nervorum    sym- 

pathlcum,  271 
pars  abdomlnalis, 

500 

pelvina.  535 

thoracal  is,  428 

Taenia.  Taeniae : 

—  chorioldea,   341 

—  fimbriae,  343 

—  fornicls.   343 

—  libera.  486 

—  mesocolica,  486 

—  omentalls,  486 

—  ventricull  quarti.  331 
Tapetum,   338.   341,   342, 

304 
Tarsi.  255 
Tegmen  tympanl.  385 

—  ventricull    quarti.    331 
Tegmentum.   357 

Tela  chorocidea  ventricull 
tertll.  343 

—  submucosa,   483,  487, 
494.   .'>00 

Telencephalon.  324,  325, 

.331.  332 
Tempora.   193 
Tenon,  capsule  of.  375 
Tentorium  cerebelli,  202 
Testis.  459 
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TbalBmenFcpbaton.    S25, 

331.  346 
TbaJamus,  325.  341.  MA 


Thlnl  v.>n(rklp.  Sit 
Thorack-   carllT,    39T,    403 
—  dnct.  aau.  426 


—  wall  of.  SlriK  458 
Thymus  gland.  411 
Thjrecilijold  memdnne, 

a-j!i.  am 
Tfayrvold  nnllago.  314 
TonguF.  am 
lonsllli  wrfbclll,  330 

—  llDgnalla.  »ie 

—  palatlDs.  2&1,  3n«l 

—  pbarjnaea.  2nS 
TOrfular  Heropblll.  20 J 
Tonm  lubarlni.  2»,1 

TrartUB  olfaMorliM.  BST 

^  opiioia.  S22.  .'«8.  saa 

—  ■olltarliis.  .'i4K 


TrorblM.  277 

Tnlwl  aiidljl"  rEiiatarblll, 

—    utprlna    |Knlli)|ipll|. 


—  omtnlsl"'  ln-tmiitt  504 
Tnlwrpiiliim   interluii   thai- 


—  can«irurmo|Wriaber)tll, 


-  IhrrFoliI«Util  InferluB, 


0.  Tiim 

IntMtln    llfi    4S3 


TriBonp  of  Wadd^ 
'''■"'fn^'Jla'tan™! 

„"j< 

;|<" 

V«" 

TruDmi   coatowrvlcalla. 


■  trrmuBthicUB.  222.  226. 


licyrl    blppocampl). 


-  pars  nlxlonil  nails 
rptbra  miillPlir'lB,'  ; 


-  membra  Dacca, 


-  mnle.  WXA 
rethral  orlflr?   < 

r.48 

tcruii.  r.4-1.  ri40 


Data  ti  run.  530 


k'ngina.  Mo.  541) 
-amnn.  Vaginae: 
—  mui'oiM,  mtertuber- 


dIr.  4:.4 
—    tPDdlnls    . 

rarpl  ulnana.  ii>i 
. digui  qulntl. 

107 
halludB  lODgl, 

—  nolllrla  iODiTl, 

107 
Itpxorla  dljrttorum 

ItHHlIm  lonBl,  170 
halliiclR  longl, 

170 
polllclii  Inagl. 

—  prronapl   longi 

plantarlx,    ISO 
llblali*  antprlorla, 


■orli  dlgllorun]  rommunlB 

tl  eiLcnaurli  Inrllcls.  107 

— flBionim  i-i.mmn- 


—  tora'mlnlii  ovnllB.  410 

—  procHwiB  TermlformlB, 
4ftM 

il^iniui'nfl™^  aorta*.  421, 
423 

—  — ^  A,  pulmonaliH.  41S 


■  —  posterior.  417 

T>  "tnru™ -117  *""** 
VuK.i  Alii.frniitla  hrpallH. 


Kingulnpii  rtirlnH 
Velnro  jawaullflre  n 


4(1.1.   4^a.  '48rt.      i      —    - 


-  angiilarlB,  11)5 
'  aaoD;mae.  5n 

deitra.  22n.  411 

BlDlBtra.224. 220.411 

-  anuaedurtus  vpsllbull. 


—  iiilllarlB.  64.   Ori.  nO.  78 

—  BiTK(M>.    40H.    412.    428, 

420.  r.io 

—  bBBBJlB    I  ROBenthall  I. 
.122 

—  baaillra.  73.  77.   BO 

—  brarhlal?*.  04.  7H 

—  brooch  la  iCB  poxterlor, 
420 

—  Eulbl     TOTtlllull     (Ta. 


—  PBTB  Interior,  412,  415. 
4IB,  51.1    ., 

—  —  ratllrpB  parletalea 

Biiperlor,   40S.   411, 


-Mm.  Bbductnrla  k 
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Venn,  Venae : 

—  cerebri  ma^na  [GalenI], 

media,  322 

Hui>erioreK,  322 

—  cervlcallH    profunda. 
22«,  23r> 

—  chorloldea.  344 

—  cilia  res  po8teriore«, 
271> 

—  clrcum  flexae  femorls 
lateralefl.   14M 

—  media  leH.   14H 

ilhini  profunda,  r»14 

KiiperflciallK,  140, 

148.  4r»l 

—  collca  dextra.  476 

me<lia,  470 

HlniHtra.  477 

—  comlfanH   A.    Ilnfruallfi, 
2(J7 

—  —   X.    tiypogioBHi.    21 H, 
2«7 

—  conjunctlvalea  (ante- 
riorea,  jwateriorea),  210 

—  cordiH  anteriorea,  414 

magna,  414 

media.  414 

—  —  minimae.  414 
parva.  414 

—  coronaria   ventrlcnli, 
423.  4«» 

—  coHto-axillarea.  r»4 

—  cutaneae  pectorla,  5.") 

—  cvHtira,  400 

—  diKltnieH     communeH 
pediH.   1.'6 

pedis  doraaleH.  l.'iO 

piantareK.  170 

nroprlne,  HO 

—  dipfoica  frontallH.  203 

—  dorHallH  penlH.   443 

—  duodenaleH,  470 

—  eplgaatrlfne    Inferlorea, 
r»14.  r»27 

Huperflclalia,    140, 

148,  4ril 
anperlor,  412 

—  eplHcieraleH,  270 

—  ethnioidaleH,  anterior  et 
poHterlor.   270 

—  faclaiis  anterior,  217, 
21 H.  220,  2r.2 

communlH,  217.  220, 

200 
posterior,   217.   220, 

2r»2.   202 

—  femoralla.  140,  14.'S,  148. 
154 

—  femoris  profunda,    160. 
203 

—  femoropoplltea,    130, 
1.37.    100 

—  frontalis,  2.'»2 

—  gaatrlrae  breves.  400 

—  gastro-eplplolcae,   dex- 
tra et  sinistra.  470.  400 

—  glutaeae  Inferiores.  127 
superlores.  127 

—  liaemorrholdales    infe- 
riores. r»33 

superior.  477 

—  hemiazygos.  420.  .*il6 
accessoria.  420 

—  hepatlcae.  51.3 

—  hypognstrlca.  .')14,  533 

—  Ileocollca,  470 

—  lllaca  communis.  514 

—  —  externa.  514.  527 

—  illolumbalis.  514 

—  Intercapltulares  (petlis), 
150.  170 

—  Inten'ostales.  55,  400, 
402,  428,  420 

ramus  dorsal  is,  235 


Vena,  Venae : 

—  intercoHtalis  auprema, 
412 

—  interlobulares  hepatia, 
5or> 

renls.  508 

—  interoaseae  volarea.  06 

—  Intervertebralea,  243 

—  Inteatinales,  470 

—  jugularls  anterior,  207 

—  —    externa.    207,    215, 
216 

~    —    interna.    212.    218, 
220.    220.    2<W.    282 

—  lablales  iK)sterlores.  533 

—  labia  I  is  inferior,  252 

—  labia  I  is  superior,  252 

—  Ia<'rimall8,  270 

—  laryngea  Inferior,  226 
superior.  220,  310 

—  llenalls.  400 

—  llnguales,  218,  220,  207. 
2  (JO 

—  iumbaies.  2.30 
rami  dorsales.  236 

—  lumbaliH  ascendens.  510 

—  mammaria   Interna,  55. 
411 

rami  perforantes. 

55 

—  marglnalis   pedis   later- 
alis. 100 

medians.  100 

—  masseterlcae.  2.' 2.  202 

—  medlana  antlbracbli,  77 
l)aKlilca.  77 

cephallca,  77,  78 

ful^ltl,  77 

—  mcnlngeae  mediae.  202, 
202 

-    mesenterica    Inferior, 
477,  480 

—  —  superior.  470,  480 

—  metatarseae  dorsales, 
80 

—  nasalen  externae.  252 

—  nasofrontal  Is.   2r»2.   270 

—  obliqua   atril   sinlstrl 
[MarHbalin.   414 

—  occipitalis.   100.   203, 
214.  2.35 

—  oesophageae,  420 

—  ophtbalmlcae.      Inferior 
et   superior,  202  273.  270 

^—    oplithalmomenlngea, 
202 

—  ovarlca.  4.'>8.  513 

—  palatlna.  218.  205 

—  palpebrales.   Inferiores 
et   superlores,  270 

—  pancreaticae.  470 

—  pancreatlcoduodenalls. 
4f6 

—  parotldeae   anterlores, 
252 

—  parumbtllcales    fSap- 
peyll.    451,    400 

—  perforans  prima.  137 
secunda.  137 

—  pbaryngeae.  200.  205 

—  phrenlca  superior,  411 

—  poplltea.  100 

—  popllteae.  134 

—  porta e.  480 

—  posterior  ventrlcull  sin- 
lstrl. 414 

—  profunda  clltorldis.  533 

femoris.  148,  152 

penis,  513 

—  pudendae  externae,  140, 
148.  451 

—  —   Internae,    448,   450, 
5.33 

—  pulmonales   dextrae, 
400,  417,  418,   423 


Vena.  Venate : 

—  pulmonales  slnistrae, 
400 

—  radiales.  78,  00,  106 

—  renales.  513 

—  sacralis  media,  514,  533 

—  aaphena  accessoria.  140 
magna.   140.    142, 

145.  148.  1.57.  106 

parva,  130,  134.  157, 

160 

—  scrota  les  poster  lores, 
533 

—  sept  I  pellucidl.  .344 

—  sigmoldeae.  477 

—  spermatica    externa, 
458,  513 

—  splnales  externae,  ante- 
rlores. 243 

—  spiralis  modioli.  .300 

—  stellatae  f renls).  .508 

—  sternocleidomastoidea, 
220 

—  stylomastoldea.  202 

—  subclavla.  214.  215,  226 

—  subcutaneae  at)domini8, 
412 

—  sublingualis.  207 

—  submental  Is.  218 

—  supratirbltalis.  2.52 

—  supra  renal  is.  513 

—  temporales.  202.  203 
profundae.  202 

—  temp<»rali8  superficlalis, 
10.-).   252 

media.  2.12 

—  termlnalls.  .341.  344 

—  testlcularls.  513 

—  thoracal  Is  lateralis,  .55. 
04 

—  thoraco-acromlalls, 
rami  pectorales.  04,  65, 
220 

—  thoraco-eplgastricae, 
55.  64.  148.  451 

—  thymh-ae.  411 

—  thyreoldea  Ima.  226 
Inferior,  224,  226, 

411 

superior,  220,  260. 

411 

—  transversa  colli.  214, 
215.  220 

faciei,  252.  202 

scapulae,  7.3.  214, 

215 

—  ulnares.  78.  04 

—  urethralis.  533 

—  vertebralls,    220,    284, 
411 

—  vestibulares.  306 

—  vortlcoaae,  270 
Ventrlculus,  465.  408 

—  (cordis),  dexter,  413, 
417 

sinister.  413 

—  laryngls    [Morgagnlll, 
300 

—  lateralis,  337.  .3.30 

—  paries  anterior.  408 
posterior,  408 

—  pars  cardlaca.  408 
pylorlca.  408 

—  termlnalls.  243 

—  tertlus.  346 
Venulae    rectae    (renls), 

508 

—  retinae.  381.  382 
Vermis.  328 
Vertebra  promlnens.  45 
Vertebral  canal.  237 
Vertex.  103 

—  corneae.  378 
Verumontanum,  530 
Vesica  f  el  lea,  480,  505 


INDEX   TO   NEW   TERMS 


583 


Vesica  nrinaria.   505.   525, 

537.  543,  540 
Veslcula   opbtbalmlca.   370 

—  seminalls,  r>27.  530 
Ventlbnlp.   427 
VeHtlbulum  labyrinth!,  305. 

302 

—  laryngls.  300 

—  nafii,  301 
Vibriiwae.  104 

Vlcq  d'Axyr,  bundle  of,  361, 
373 

—  foramen  caecum  of, 
326 


Vleussens.  valve  of.  328 
Vincula  tendlnum   (dlffito- 

rum  manus).  101 

(—  pedla).  101 

Vinculum    llnKulae    (cere- 

belli).  320 
Vocal  cords,  300 
Vola  manus.  42 
Volvulus.  260 
Vortex  cordis,  424 
Vortices  pilorum,  104 
Vulva.  444 

Wharton's  duct,  267,  200 


White  line  of  pelvic  fascia, 

521    541 
Willis',  circle  of,  .320 
Wlnslow.  foramen  of.  472 
Wirsung.   canal  of,   406 
Word-deafness.  3«W 
Wrlsberg.  ganglion  of,  410 

Zlnn.  zonule  of,  376,  .383 
Zona   clllarls.    pupillaris 

(iridls).  .380 
—  orbicularis,  155 
Zonula   ciiiaris    [Zlnnl], 

376.  383 
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